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ANATOMIC LANDMARKS OF VALUE IN FULL 
DENTURE CONSTRUCTION 


By Harotp Lytton Harais,* B.A., D.D.S., St. Paul, Minn. 


NATOMIC landmarks of value in 
complete denture construction are 
recognized by the operator in 

direct ratio to his knowledge of the 
anatomy of the mouth and surrounding 
parts. It has long been my belief that 
a dentist should have a thorough knowl- 
edge of the normal size, shape, composi- 
tion and function of the various anatomic 
structures underlying the mucous mem- 
brane of the mouth. That is his field 
and his responsibility. He should be as 
thoroughly familiar with its anatomic 
parts and their physiology as he usually 
is with the structure of a tooth. If he 
has this knowledge, he can more readily 
recognize the merit of the various im- 
pression technics that are before the 
profession today and apply them accord- 
ing to the requirements of each case 
rather than memorize or copy a series of 
successive steps. 

Read before the Section on Full Denture 
Prosthesis at the Eighty-Second Annual Meet- 
ing of the American Dental Association, 
Cleveland, Ohio, September 11, 1940. 


*Major, Dental Corps, 216th C. A. (A. A.), 
U. S. Army, Camp Haan, Calif. 
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The best impression technics obviously 
are those which produce dentures that 
when worn are in harmony with the 
structure and function of the tissues of 
the mouth. While there is a wide diverg- 
ence of opinion as to how this can best 
be accomplished, there is also, as a direct 
result of the impression technic, a wide 
agreement on certain fundamental prin- 
ciples of full denture construction that 
must be built into the dentures. It is 
generally conceded that no one impres- 
sion technic will ever be universally used 
by dentists. Dentists differ greatly in 
their ability to handle various impression 
materials and in their interpretation of 
the purposes for which the materials are 
used. Likewise, every mouth is different, 
and, many times, the problems presented, 
usually some variation in the anatomic 
form or function of the underlying tis- 
sues, cannot be solved by the particular 
technic that we are using. No technic 
used by the profession today can assure 
satisfactory results in every case if the 
dentist thinks only of the mechanical 
steps of the technic and fails to study the 
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foundation upon which he is attempting 
to build. 

There are two fundamental principles 
which must be basic objectives of any 
good impression technic. 1. In order to 
take full advantage of the physical law 
of atmospheric pressure, in other words 
to produce a seal or suction, the borders 
of both upper and lower dentures must 
rest in soft tissue. 2. All dentures exert 
pressure on the underlying tissues under 
the force of mastication and this pres- 
sure must be distributed according to the 
resiliency of these tissues. 

In regard to the first principle, placing 
the borders of a denture in soft tissue 
means, in the upper part of the mouth, 
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labial and lingual borders must be placed 
far enough from the crest of the ridge 
to come in contact with soft, resilient 
tissue at all points, and this also holds 
true where the border of the denture 
crosses the crest of the ridge in the pos- 
terior part of the mouth. It must be borne 
in mind that a denture, upper or lower, 
which rests only on mucous membrane 
of which bone is the most immediate 
underlying structure may have lateral 
stability, that is it may seat itself well 
in position, but it cannot have any re- 
sistance to the tipping stresses. This 
resistance is entirely dependent on the 
seal produced by placing the borders in 
soft tissue. In order that the borders 
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Fig. 1.—Schematic drawing showing relation of distal border of hard palate to movable tis- 
sues of soft palate, upon which House based his classification. Arrows indicate where tissues 
move when the patient says “Ah.” In Class I and II types, the soft resilient tissue between the 
arrow and the distal edge of the hard palate is capable of supporting the postdam. In the Class 
III type, the tissue drops abruptly from the hard palate and the narrow postdam should be 


placed on movable tissue. 


that the border of the denture from the 
lateral side of one tuberosity around 
anteriorly to the lateral side of the op- 
posite tuberosity must rest high in the 
buccal and labial cavities. As the border 
passes posteriorly around each tuberosity 
and from tuberosity to tuberosity across 
the palate, it must rest in resilient tissue 
and not on membrane of which bone is 
the most immediate underlying structure. 
In the lower part of the mouth, the same 
principle should be followed. The buccal, 


may be in harmony with the structure 
and function of these tissues, it is neces- 
sary to take an impression in these areas 
in a material easily molded by the move- 
ments of the tissues, to produce what is 
generally known as a muscle-trimmed 
impression. 

The second principle necessitates a 
study of the mouth to be fitted in order 
that the areas of different resiliency and 
the reasons for the variations in resiliency 
may be kept in mind. There is, of course, 
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a general rule or description for the 
average in these various areas. Blindly 
following such a rule or following a 
printed outline of the various steps in 
any given technic without first studying 
tissues to be included in the impression 
will lead to trouble in those cases in 
which there is some variation from the 
average pattern. Therefore, instead of 
attempting to apply a given technic by 
simply going ahead and following a series 
of steps, it is better to examine the mouth 
first to determine whether the various 
anatomic landmarks require any modifi- 
cation in the impression steps. This 
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which the posterior line of the den- 
ture and the postdam will be placed. I 
determine first of all the classification 
of the throat form. (Fig. 1.) This pro- 
cedure is based upon the teaching of 
House and consists of three classifica- 
tions. Class I presents at least 5 mm. 
or more of resilient tissue which does not 
move when the patient says “ah” and 
which is capable of withstanding the 
postdam pressure, between the posterior 
border of the hard palate and the 
posterior plate line. Class II includes 


those cases having from 1 to 5 mm. of 
this type of tissue, and Class III those 


Superior nasal concha 


Probe in sphenoidal foramen 


Sphenoidal sinus 
Sella turcica 


Superior meatus 
Spheno-palatine 
foramen 
Middle nasal 
concha 
Uncinate process of ethmo 
Internal pterygoid plate 


Palate bone 


Probe in naso- 
lacrimal canal 


Frontal sinus 


Bristle in the fronta 
sinus 
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Nasal bone 


Lacrimal bone | 
Lower end of bristle 
in middle meatus 


Middle meatus 
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Probe at lower end 
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canal 


Incisive canal 


Fig. 2.—Medial view of maxilla (Morris) to show relation of hamular process of sphenoid 
bone to tuberosity. This notch may be found easily by moving the mouth mirror posteriorly to 


the tuberosity. 


preliminary examination will prove to 
be time well spent. It will give the opera- 
tor a better mental picture of what he is 
trying to accomplish and warn him when 
modification is necessary. 

In the examination preliminary to 
taking impressions for complete dentures, 
let us consider the upper part of the 
mouth first. While general conditions 
should, of course, be noted, the most im- 
portant part to examine is that area in 


cases in which the posterior border of 
the hard palate on the median line is 
at the junction of the movable tissue of 
the soft palate. 

In order to determine the classifica- 
tion of any mouth, the posterior denture 
line should first be determined. Many 
operators freely admit that they have no 
definite way of knowing where this den- 
ture border should be. Yet when one 
realizes the requirements of the posterior 
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border of the upper denture, there is 
neither doubt nor guesswork, according 
to the anatomic structures in that area, 
where the denture line should be placed. 
The border along the posterior denture 
line is the only border of the upper den- 
ture which is not formed by the func- 
tional movements of the underlying 
tissue. It is arbitrarily placed and de- 
veloped by manipulation. Since post- 
damming can be interpreted only as an 
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ever possible, just anteriorly from the 
point where the tissue of the soft palate 
begins to move when the patient says 
“ah.” Ordinarily, the two little dots 
that appear on each side of the median 
line in this area can be taken as a land- 
mark for the posterior denture line, but 
this must be determined in the mouth 
and not guessed at on a cast. An excep- 
tion to this statement which occurs in 
Class III will be explained later. 


Fig. 3.—Cross-section through maxilla (Pendleton) in third molar area, showing comparative 
thickness of mucous membrane across palate which will support denture. 


Fig. 4.—Cross-section of maxilla (Pendleton) through third molar area, showing, as in Fig- 
ure 3, thickness of mucous membrane across palate. The architecture of the bone, always pro- 
ducing the thickest portion of the mucous membrane in the region of the posterior palatine 


canal, is to be noted. 


increased compression of the underlying 
tissues along the posterior border of the 
denture, that pressure must be exerted 
on tissues capable of withstanding the 
pressure. In the median line, the posterior 
denture line should be placed, when- 


In the area of the tuberosity, either 
the right or the left side, there is only 
one location which permits the under- 
lying tissue to carry a postdam pressure, 
and that is the space between the 
tuberosity and the hamular process of 
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the sphenoid bone. (Fig. 2.) This notch 
is easily found in any mouth by placing 
the edge of a mouth mirror on the crest 
of the ridge in the molar area and mov- 
ing it distally beyond the tuberosity until 
it drops readily into the triangular space 
created by these two osseous structures. 
The underlying tissue in this area is a 
type perfectly capable of withstanding 
the increased compression of the poste- 
rior border of the denture. The denture 
border, if too short in this area, rests 
on mucous membrane overlying bone 
with insufficient resiliency to maintain 
the postdam long. If the denture is 
extended distally so that the postdam 
pressure is exerted against the hamular 


Fig. 5.—Upper impression for complete 
denture, showing tracing of hard palate and 
posterior denture line transferred to impres- 
sion. The outline of the area to be relieved 
can now be transferred to the cast by making 
a fine line in the outline of the impression, 
which will appear as an embossed line on the 
cast; or relief can be obtained by scraping 
the impression within the outline. The pos- 
terior denture line is also grooved for transfer 
to the cast. 


process, we not only encounter less 
resiliency of tissue, but also interfere 
with the functional movements of the 
tensor veli palatini muscle, and the 
patient experiences a sharp pain in the 
act of deglutition, or swallowing. This 
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notch between the hamular process and 
the tuberosity should be carefully ex- 
amined on both sides so that we can 
visualize the exact path of the posterior 
denture line across the mouth. 

The second area to be examined in 
order to arrive at the classification is the 
hard palate. Its characteristics in regard 
to size, shape, extent and apparent thick- 
ness of overlying mucous membrane must 
be determined. Pendleton has demon- 
strated by a series of cross-sections of 
the maxillae (Figs. 3 and 4) that the 
hard palate varies considerably in these 
characteristics. It is generally conceded 
as a fundamental step that the hard 
palate must be relieved because of the 


Fig. 6.—Diagrammatic view of posterior 
technic in Class I case. Postdam in areas I 
and II is the width of a No. 10 round bur, 
and also the width of the first cut made across 
all five areas. The width of the postdam in 
area III is definitely from the posterior den- 
ture line beginning of the relief area. In areas 
II and IV, the postdam is widened as indi- 
cated, the compression anteriorly diminishing 
as, less resilient tissue is encountered. In a 
Class III type of throat form, the width of 
the postdam in area III would be the same as 
in areas I and V. 


non-resiliency of the overlying mucous 
membrane. Unfortunately, too many 
dentists, and this fact is borne out by 
figures from dental laboratories, leave 
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the matter of relief to the dental tech- 
nician, who is supposed to determine on 
an inanimate plaster cast just what areas 
need relief. The majority of cases are 
sent to the laboratory with the words, 
“Put in relief,’ without any further 
word or indication as to how much or 
where it is to be placed. The average 
commercial laboratory, in order to save 
time, has its tinfoil cut into three gradu- 
ated sizes, ready to be placed in the 
center of the cast. 

If there is any step in full upper den- 
ture construction that should be taken 
at the chair, it is that which determines 
the exact area to be relieved and the 


Fig. 7.—Relation of tray to ridge. The 
tray must be large enough to assure at least 
one-quarter inch thickness of compound at all 
points, and long enough anteroposteriorly to 
include tissues beyond the posterior denture 
line. 


amount of relief required to counteract 
the settling of the denture. It takes 
but a few minutes with a ball burnisher 
or any other small, blunt instrument to 
study the resiliency of the tissue of the 
hard palate and to determine where the 
non-resilient tissue ends and the resilient 
tissue begins. This will indicate the 
outline of the hard area and later should 
be charted on the membrane with an 
indelible pencil, to be transferred to the 
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impression as it is completed. (Fig. 5.) 
If we are not making this particular 
step, we shall find that, in most cases, 
the relief must go farther posteriorly on 
the median line than any commercial 
laboratory will ever extend it. We find 
also that many cases need more relief on 
one side of the median line than on the 
other, and this is never accomplished by 
placing three pieces of tinfoil in the 
center of a plaster cast. Anteriorly, the 
relief should always be made over the 
anterior palatine foramen to avoid com- 
pression of the tissue overlying the blood 
vessels and nerves that emanate from 
this foramen. 

Now that the posterior border of the 
hard palate has been charted on the 
membrane as well as the posterior den- 
ture line, we can readily recognize the 
classification of throat form with which 
we are working. Classes I and II are 
favorable cases because they have resi- 
lient tissue capable of withstanding the 
postdam pressure between the posterior 
border line and the posterior denture 
line. Class III, in which the posterior 
border of the hard palate is found to go 
back to the movable tissue of the soft 
palate, presents an .unfavorable type of 
case. This is known as the shortened 
throat form, and in these cases the 
operator has two choices. If he elects to 
place his posterior denture line anteriorly 
to the movable tissue of the soft palate, 
he must place it without a postdam in 
the median line, inasmuch as the under- 
lying tissue is non-resilient. The result 
is a denture that will not resist the tip- 
ping force produced by leverage on the 
anterior teeth. The other choice, and 
the lesser of the two evils, is to place the 
posterior denture line in the movable 
tissue of the soft palate. The unfavor- 
able part of this procedure is that it 
very often produces a tickling or gagging 
sensation from the movements of the 
soft palate. However, I have found that 
when I explain to the patient the differ- 
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ence between the two areas and secure 
his cooperation, tickling or gagging can 
be overcome in a week or two, and the 
patient has a much better denture as a 
result. In this type of mouth, the post- 
dam, while it is kept narrow, is placed 
over tissue capable of withstanding the 
pressure. Therefore, as can be readily 
seen, determining the posterior plate 
line is likewise a step to be made by 
the operator at the chair and not to 
be left to a technician at a bench in some 
far-away laboratory. 
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average case, but because there is no 
way of determining that the patient in 
the chair presents an average case, it is 
important to examine these areas. This 
should be carefully done whether the 
operator intends to accomplish the post- 
damming in the impression or on a Cast. 
If the impression technic calls for post- 
damming the case on the cast, the opera- 
tor would do well to make this examina- 
tion at the second visit. 

However, let us consider this area in 
detail. For convenience, we divide the 


Fig. 8.—Four steps in upper impression technic: A, first insertion for distribution of mate- 
rial, to include all desirable areas. B, excess on labial and buccal trimmed back to height of 
convexity of compound in labial and buccal cavities, preparatory to starting the muscle trim. 
The compound tray is not trimmed up to the posterior denture line, but is left at least one- 
fourth inch too long. C, compound completely muscle trimmed, which indicates height and 
thickness of denture borders in labial and buccal cavities. D, compound tray prepared for fin- 


ishing material. 


The area to be postdammed along the 
posterior denture line should also be 
examined in order that the operator shall 
have in mind the various degrees of 
resiliency of the tissues in this area. 
Again, a general description fits the 


posterior denture line into five equal 
areas, I, II, III, IV and V. (Fig. 6.) 
Areas I and V are not necessarily iden- 
tical, but are similar, consisting of the 
space between the tuberosity and the 
hamular process. While the latter is 
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considered a constant structure in 
anatomy, the size and shape of the 
tuberosities vary greatly. On one side, 
we may have a full, rounded tuberosity ; 
on the other side, a condition in which 
no tuberosity whatsoever seems to be 
present. Perhaps the past history of the 
third molar and the manner in which it 
was removed have a bearing on this con- 
dition. Nevertheless, the notch or 
triangular space can always be located. 
This is found to be a space that aver- 
ages about one-eighth inch in width. 
Therefore, we must plan the postdam in 
these two areas so that it is no wider 
than that dimension. In areas II and 
IV, we find the most resilient tissue and, 
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hard palate and the posterior denture 
line itself. The depth of postdam that 
can be attained is determined by the na- 
ture of the anatomic structures in these 
five areas. In areas I and V (Fig. 9), 
the space between the tuberosity and the 
hamular process contains nothing more 
than connective tissue, or fascia, per- 
fectly capable of withstanding compres- 
sion, and it is only in overextension in 
this area that the border of the denture 
bears against the bursa of the tensor 
veli palatini muscle. 

In areas II and IV, we have not only 
the greatest amount of mucous mem- 
brane in all of the five areas, but also 
the insertion of the tensor veli palatini 


Fig. 9.—Casts from impression as in Figure 5, showing embossed line indicating posterior 
denture line, and outline of areas to be postdammed, not by guesswork, but by study of mouth. 


therefore, the postdam can be widest at 
this point. This is due to the structure 
of these areas (Figs. 3 and 4) ; that is, 
the osteologic structure of the palate and 
the nature of the associated soft tissues. 
The bone of the alveolar process is 
formed at a right angle to the palate 
bone, while the mucous membrane curves 
over the palate, producing in areas II 
and IV the greatest thickness of mucous 
membrane in the roof of the mouth. 

In area III, which is the median line 
area, the width of the postdam is de- 
termined by the posterior border of the 


muscle into the posterior border of the 
palatine bone. Because the postdam here 
is placed on mucous membrane plus 
muscle fiber, we get the greatest depth 
possible. In the median line area, or 
area III, we have as underlying tissue the 
aponeurosis of the levator veli palatini 
muscle. The term aponeurosis signifies 
the point of insertion on the median line 
of like muscles of opposite sides and is a 
thickened form of the connective tissue, 
or fascia, which means that it is less 
resilient, and we find in the average 
mouth that area III has the least resi- 
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lient tissue, and, therefore, the least 
postdam pressure is possible. 

How much postdam pressure should 
there be? How is the amount deter- 
mined? By what method can it best be 
incorporated in the finished dentures? 
These are interesting questions, and 
many opinions have been stated and 
many methods advocated in answer to 
them. Perhaps the easiest, quickest and 
least accurate answer is to leave it to 
the laboratory. Thus no valuable time 
is lost, and there is no holding up of 
patients in chairs two and three. Simply 
include in the instructions something like 
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fraught with hazards of error. If the 
postdamming material is too cool, the 
tissue will be overcompressed; if it is 
too warm, there is more flow than com- 
pression, and the flow is difficult to 
control. In other words, it is difficult for 
the operator to control the width and 
depth of the postdam. 

There is a method of building the 
postdam, however, which is not difficult 
to handle and which has a far greater 
possibility of accuracy, because the 


operator is in complete control of the 
situation, and the final result as to width 
and depth is entirely the result of his 


A. Hamelar Process 

8. Tuberosity 
C.Mucous Membrene 
0.7rrangular Space 


Cross- sections 


Fig. 10.—Schematic drawing of depth and width of postdam in various areas as indicated 


in Figure 6. 


this. “After you have pasted in the 
tinfoil relief, figure out where the pos- 
terior denture line should be and put in 
a little postdam for me.” This can even 
be dictated to an assistant while the im- 
pression for the next patient is being 
started. Another method, having much 
more possibility of accuracy and prac- 
ticed by many good operators, is to 
build up the postdam on the impression 
by the addition of some material which 
will compress tissue. It is a method which 
requires expert manipulation and _ is 


judgment, based upon careful examina- 
tion of the tissues to be compressed. The 
following technic is suggested : 

A tray is selected for the upper im- 
pression which is long enough antero- 
posteriorly to insure an impression of 
the tissues approximately one-fourth inch 
distally from the posterior denture line. 
If necessary, the tray edges are bent 
down along the posterior edge to allow 
escape of compound and to prevent im- 
pingement of the metal edge against the 
mucous membrane. A compound im- 
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pression is taken, trimmed of excess and 
removed from the metal tray after it 
is certain that the palatal portion of 
the compound has no less than one- 
fourth inch thickness at all points. (Fig. 
7.) The compound impression is next 
muscle-trimmed carefully (Fig. 8 a, b, 
c) and then is prepared to be used as a 
tray for the finishing material by reduc- 
ing or cutting away no less than 
one-sixteenth inch and no more than one- 
eighth inch of compound in the area to 
be relieved and across the posterior den- 
ture line from area I to area V. This 
results in a compound impression tray 
that compresses tissue when pressed to 
place only over the stress-bearing ridges. 


Fig. 11.—Schematic drawing to show rela- 
tion of mucous membrane overlying palato- 
glossus muscle, when tongue is protruded to 
point just below red line of lower lip, and 
resulting size of retromolar fossa to determine 
lateral throat form classification. 


(Fig. 8 D.) Any finishing material, such 
as a good impression plaster (Fig. 5) in 
a thin, creamy mix, or any of the new 
impression materials that will not dis- 
place soft tissue when mixed ready for 
insertion in the mouth, is satisfactory. 
This results in an impression of the hard 
palate to be relieved and the tissues to 
be postdammed under no compression 
whatsoever, and the cast poured in this 
impression represents these tissues in 
their rest position. At this stage, the 
posterior plate line and the hard palate 
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are traced on the mucous membrane 
with an indelible pencil and transferred 
to the impression either before or after 
the finishing material is used. 

The relief required is accomplished by 
scraping the impression, or this can be 
deferred until the cast is poured. If 
the latter, a fine groove is made with 
an explorer in the outline of the hard 
palate, which will appear on the cast 
as a fine embossed line, eliminating any 
guesswork as to where the relief should 
be. 

A groove is likewise made along the 
posterior denture line on the impression. 
This also appears as an embossed line 
on the cast (Fig. 9), eliminating any 


Fig. 12.—Lower primary impression, which 
must include all available seating area of den- 
ture. Digital pressure must aid in pressing the 
compound into the distolingual or retromolar 
fossa. 


guesswork or indecision as to where this 
important border should be. 

After the cast is separated, a strong 
trial denture is constructed, and, with 
the patient in the chair, the procedure 
of postdamming is started. Using a 
suitable instrument, such as a ball burn- 
isher or a mouth mirror, the operator 
compresses the tissue in area I to the 
fullest extent, estimating in terms of 
millimeters the amount of compression, 
or the upward path of the instrument 
from the point where it just touched the 
surface of the membrane until complete 
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compression is reached. Two-thirds of 
this distance is then computed, and, 
with a No. 10 round bur in the straight 
handpiece, a groove that depth is cut 
into the cast along the embossed line in 
area I. For example, if the amount of 
complete compression is found to be 
3 mm., a groove 2 mm. in depth is cut 
into the cast. Two-thirds of the amount 
representing complete compression is 
used so that the finished denture will 
not completely compress the underlying 
tissue and thus cut off the blood supply 
and nutrition. The No. to round bur 


is used because it is the width of the 
space available for the postdam between 
the hamular process and the tuberosity. 

The operator then studies area V and 


Fig. 13.—Cast from lower primary impres- 
sion outlined for construction of tray for tak- 
ing master impression. The outline includes 
the external oblique ridge on the distobuccal 
aspect, the retromolar triangle on the crest of 
the ridge and the retromolar fossa on the 
distolingual aspect. 


applies the same technic. Next, he pre- 
pares the groove in area III, the median 
line area, in which the smallest depth of 
compression is usually allowable, but 
whatever is determined by a study of 
the tissue in this area is transferred to 
the cast by cutting the groove the proper 
depth. Then the groove through area 
I is connected with the groove in area III 
by cutting into the cast in area II the 
proper amount as determined by exam- 
ination. Area III is then similarly con- 
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nected with area V through area IV. 
We then have a groove the width of a 
No. 10 bur across the five areas of the 
posterior plate line as indicated (Fig. 6), 
which varies in depth according to the 
resiliency of the underlying tissue, but 
does not take into consideration the 
width of the postdam that may be 
placed. Therefore, with a sharp knife, 
we widen the postdam in area III from 
the depth of the groove to the posterior 
border of the relieved hard area, reduc- 
ing the pressure anteriorly so that, at 
the anterior borders of the postdam pres- 
sure, the plaster is cut to a featheredge. 
(Fig. 10.) 

In areas II and IV, we find that we 
can apply the greatest width of post- 
dam pressure, which should run an- 
teriorly a depth of from 10 to 15 mm. 
Many operators urge that, instead of 
applying a postdam pressure to this par- 
ticular area, relief is necessary because 
of the presence of the posterior palatine 
canal. The anatomic structure of this 
area as found in dissection has shown 
that the mucous membrane overlying 
this area reaches an average depth of 
from 15 to 20 mm. and that the blood 
vessels and nerves which emanate from 
this foramen run anteriorly in a bony 
groove which protects them for more 
than half their thickness; therefore this 
area can stand postdam pressure rather 
than be relieved, and a more comfort- 
able denture results. 

In areas I and V, the width of the 
postdam must be confined to the width 
of the No. 10 bur; therefore, only that 
part of the cast is scraped away to re- 
duce the sharp anterior edge of the 
groove. If the postdam pressure is 
widened anteriorly in this area, pres- 
sure is exerted upon the thin mucous 
membrane overlying the posterior part 
of the tuberosity. We know that cellular 
atrophy results from this type of pres- 
sure; therefore, a shrinkage of tissue 
takes place, causing a leakage in that 
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area of the denture. If the postdam is 
widened posteriorly so that pressure is 
brought to bear against the hamular 
process, a condition known as bursitis 
results because of the inflammation 
caused on the bursa of the tensor veli 
palatini muscle as it turns around the 
hamular process. With this condition 


present, the patient undergoes sharp 
pains in the act of deglutition, and the 
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denture would be expected to resist. If 
there is air leakage anywhere across the 
posterior denture line, it is readily seen 
and can be corrected by deepening the 
postdam on the corresponding area of 
the cast. While shortage of a postdam 
can be detected, overcompression can- 
not be, but it is well to remember that 
to overestimate the amount of compres- 
sion that any area can tolerate is bet- 


temporalis 


Discus articularis 


Capitulum mandibulae. 


M. pterygoideus externus - 


Foramen mandibulare __ 


Sulcus mylohyoideus 


M. pterygoideus internus - 


M. mylohyoideus ~ 


Crista buccinatoria 
_Raphe pterygomandibularis 


_M. buccinator 


_M. genioglossus 


_Spina mentalis 


_-M. geniohyoideus 


digastricus 
(Venter anterior) 


Fig. 14.—Lingual view of mandible (Morris). The terminal fibers of the temporal muscle in 
the area of the retromolar triangle and the relation to the buccinator fibers are to be noted. 


Spitze des Processus coronoideus __ 


(durchschcinend) 


Die beiden Fleischlagen des tiefen Anteiles ._ 


des M. zygomaticomandibularis 


Linea obliqua mandibulae., 


M. buccinator, 
‘ 


M. incisivus labii._ 
inferioris 


Foramen mentale - 


_- M. temporalis 


Capitulum m ndibulae 


.Incisura mandibulae 


-- M. zygomaticomandib- 
ularis (oberfiachlicher 
Anteil) 


.M. masseter 


.Platysma 


M. triangularis 
‘\\M. quadratus labi: inferioris 


Fig. 15.—Lateral view of mandible (Morris). 


denture must necessarily be shortened at 
that point. 

After both depth and width of post- 
dam have been established on the cast, 
the posterior portion of the trial plate is 
heated, the trial denture is reseated on 
the cast and the warmed portion is 
pressed and adapted to the postdam. 
It is then tried in the mouth and given 
the same tests of stress that the finished 


ter than to underestimate it, because, 
if any spot is overcompressed by the 
finished denture, the postdam at that 
point can be reduced by polishing; 
whereas, if the finished denture lacks 
sufficient postdamming, it is quite dif- 
ficult to increase it. 

Another condition that may modify 
the impression technic used by the 
operator is that of the mucous membrane 
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on the crest of the ridge. If the mem- 
brane is thick and flabby, he must make 
whatever modification is necessary in 
his technic to take an impression of 
this tissue in its natural position. In 
other words, he must be careful in his 
choice of materials or in their manipula- 
tion that no pressure is created to place 
these tissues in an unnatural position. 
If one is using compound, a window or 
groove can be cut into the impression to 
allow this soft, flabby tissue to remain 
in its natural position when the balance 
of the impression is compressed against 
the other tissues of the mouth. Some 
sort of low-fusing material or a thin 
mix of plaster must be used to finish 
this type of impression. 


Fig. 16.—Lingual view of mandible and 
structures forming buccal cavity. The relation 
of the mylopharyngeal muscle (lower portion 
of superior constrictor) to the mylohyoid 
muscle in the retromolar fossa is to be noted. 


The lower part of the mouth presents 
many more anatomic landmarks than 
the upper. Here, too, my first concern 
in examining the patient prior to tak- 
ing the impression is to determine the 
lateral throat form classification as ad- 
vocated by Neil. Here, the three classi- 
fications are based upon the size of the 
retromolar fossa when the tongue is in 
a given position. (Fig. 11.) With a 
mouth mirror or the little finger in the 
retromolar fossa and the patient pro- 
truding the tongue just beyond the red 
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line of the lower lip, the size of the 
retromolar fossa is determined by the 
distance between the mylohyoid line and 
the surface of the mucous membrane as 
it is pulled forward. When the tongue 
moves forward to this position, it carries 
with it the palatoglossus muscle and the 
overlying mucous membrane. In Class 
I, there remains as the retromolar fossa 
a circular space about one-half inch or 
more in diameter. In a Class II throat 
form, this space is smaller; and, in a 
Class III, the least favorable type, the 
mucous membrane overlying the palato- 
glossus muscle is pulled directly up to 
the mylohyoid line, and there is no 
retromolar fossa. 

The importance of this classification 
is in the information it gives the opera- 


STEPS IN REBASE TECHNIC. 


AA 


Fig. 17.—Technic to “lift” soft tissue of 
lower ridge into natural position. I, light area 
indicating space for impression material, pre- 
ferably compound. II, application of impres- 
sion material on sloping sides of ridge. III, 
after first insertion and incomplete closure at 
crest of ridge, additional impression added in 
same location as in II. 


tor as to the extent of the tissue posterior 
to the mylohyoid line as it curves up- 
ward to the ramus, which the denture 
may cover to insure the border’s resting 
in soft tissue and still be in harmony 
with the functional ranges of these tis- 
sues. Thus, if the operator is working 
with a Class I case and is using a lower 
impression technic in which he must take 
a preliminary impression in order to 
construct a properly fitting tray, he 
must make certain that his impression 
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material reaches well into the retromolar 
fossa. (Fig. 12.) Later, he is careful 
to trim the tray for the master impres- 
sion to the proper size to be tolerated 
in this fossa. If he is working with a 
Class III case, he knows the distolingual 
border must reach distally just beyond 
the mylohyoid line, similarly to placing 
the posterior denture line of the upper 
denture in a Class III case, even though 
it infringes upon the functional range 
of the soft tissue. If the border is over- 
extended, soreness results; and if it is 
too short, the operator has violated the 
first principle. 

Perhaps it would be well here to dis- 
tinguish between the retromolar triangle 
and the retromolar fossa. The retro- 
molar triangle is the pear-shaped pad of 
tissue on the crest of the ridge which lies 
between the internal and external oblique 
lines as they ascend the ramus. (Fig. 
13.) This likewise is an important land- 
mark to be noted because leading lower 
technics today advocate that all or most 
of this retromolar triangle be included 
within the outline of the lower denture. 
It is a pad of tissue in which the under- 
lying anatomic structure is the area of 
insertion of the terminal fibers of the 
temporal muscle as they come down 
from the temporal fossa to be attached 
to the coronoid process and along the 
anterior face of the ramus as far as the 
crest of the alveolar ridge. (Fig. 14.) 
The retromolar fossa is that area on the 
lingual portion of the mandible distally 
from the mylohyoid line at its most 
prominent point, and its size is deter- 
mined by the functional movement of 
the palatoglossus muscle and overlying 
mucous membrane upon protrusion of 
the tongue. This muscle, as you know, 
has its origin in its aponeurosis on the 
median line in the soft palate, passes 
laterally and downward, forming the 
anterior pillar of the tonsillar crypt, 
then curves medially to be attached to 
the lateral surface 6f the tongue. Many 


times, it is a heavy, cordlike muscle and, 
in such cases, it can be as difficult to 
control as is the mylohyoid muscle of 
the floor of the mouth where retention 
of the lower denture is concerned. 
Another important anatomic landmark 
is the external oblique line. (Fig. 15.) 
One of the most popular lower technics 
before the profession today advocates 
placing the borders of the denture 
arbitrarily over the external oblique line. 
Whether or not one believes in_ this 
technic, it is fundamental that the den- 
ture border be placed as far buccaily as 
the functional range of the border tis- 
sue will permit, even encroaching upon 
the functional range of the border tis- 
sue to insure the denture border’s resting 
in soft tissue. The underlying anatomic 
structure in this area is the buccinator 
muscle. This muscle has three points of 
origin, the upper portion arising from 
the lateral surface of the maxilla as far 
forward as the first molar area; the 
middle portion arising from the ptery- 
goid-mandibular raphe, which runs from 
the tip of the hamular process to the 
internal oblique line of the mandible, 
and the lower portion arising from the 
external oblique line of the mandible as 
far forward as the first molar area. (Fig. 
16.) The fibers converge, to become 
attached in the orbicularis oris at the 
corner of the mouth, determine the 
lateral wall of the oral cavity and serve 
as an auxiliary muscle of mastication. 
The mucous membrane overlying the 
alveolar ridge should likewise be exam- 
ined. If it is loose and flabby, the 
technic must be modified, if necessary, 
so that the impression will be taken with 
this tissue in its normal position and 
under no compression. This, which is 
described as “lifting the tissue” in its 
normal position, can be accomplished, for 
example, by a technic which calls for 
the application of the impression ma- 
terial along the sloping sides of the 
alveolar ridge, and as the material is 
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pressed to place, the flowing compound 
or wax tends to meet the material from 
the opposite side at the crest of the 
ridge, thereby lifting the tissue into its 
normal position. (Fig. 17.) 

These points, if kept in mind, and 
the ability to modify the technic used by 
the operator in order that these import- 
ant features may be included in the con- 
struction of the dentures, will save much 
time after the case is completed and will 
result in a more satisfactory case. Varia- 
tions in form and size of these under- 
lying structures are recognized cnly if 
the operator is thoroughly familiar with 
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the structures in his field. As the Army 
Intelligence furnishes an Army com- 
mander with advance information con- 
cerning the enemy in order that he.may 
plan an attack to take advantage of this 
information, so a preliminary examina- 
tion of the patient’s mouth before taking 
the impression gives us information to 
help in planning our procedure. To be 
forewarned is to be forearmed, and the 
little time that it takes to make this 
preliminary examination will repay the 
operator many times by adding to the 
success of his dentures. 
1353 Lowry Medical Arts Building. 


SOME BENIGN SURFACE LESIONS OF THE 
ORAL REGION 


By Joseru L. Bernier,* D.D.S., Washington, D. C. 


A REASONABLE understanding of 


the pathologic tissue reactions in 

any manifestation of disease is im- 
portant regardless of whether the opera- 
tor is to attempt treatment or is to refer 
the patient to the specialist. In the oral 
cavity, a multitude of surface lesions are 
seen, many of which have a similar clini- 
cal appearance, but are _ histologically 
quite different. Frequently, it may be 
necessary to separate benign from malig- 
nant entities before a plan of treatment 
can be considered. This differentiation is 
possible only with a knowledge of the 
specific tissue changes peculiar to that 
lesion. The biopsy is an excellent means 
of assisting in this decision, provided a 
sizable specimen from a representative 
area, together with a complete history, 
is submitted. 

From the Department of Preventive Medi- 
cine and Clinical Pathology, Army Dental 
School. 

*Captain Dental Corps, U. S. Army. 
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It is not the purpose of this paper to 
present either the historical background 
or the clinical picture of these reactions 
except as such information is indicated 
in discussing the histologic picture. It 
is believed, however, that there is some 
indication for a comparative analysis of 
the microscopic features encountered by 
the pathologist. With this thought, there- 
fore, the tissue reactions in some of the 
interesting and frequently more complex 
oral surface lesions will be discussed. 


LEUKOPLAKIA 


One of the most common tissue reac- 
tions encountered in and about the oral 
cavity is leukoplakia. To present this 
lesion as either a benign or a malignant 
manifestation will evoke certain differ- 
ences of opinion. A great many of the 
observations on this subject have been 
made by authors studying leukoplakic 
vulvitis. If definite diagnostic criteria 
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are established, leukoplakia, in either 
location, is essentially the same. 

Novak’ states that leukoplakic vulvitis, 
“perhaps more than any other gyneco- 
logical lesion, exerts a strong tendency to 
the development of cancer.” Taussig,? 
after considerable study of leukoplakic 
vulvitis, says, “I believe [this lesion] will 
inevitably proceed to the development of 
a cancer, but that the rate at which this 
change takes place may be so slow that 
death supervenes before accomplish- 
ment.” MacLeod and Muende® believe 
that leukoplakia of either the mouth 
or the genitalia may occasionally develop 
into cancer, but that “this is a rare 
happening and only occurs when the 
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is characteristic. The former is respon- 
sible for the tough leathery surface. The 
inflammatory elements are, in most in- 
stances, confined to the upper portion of 
the corium and are accompanied by 
frequent edema and fibrosis. These re- 
actions will vary in degree not only in 
different lesions, but also in the same 
section. The granular layer of the 
epithelium may be more prominent than 
usual and some degree of dyskeratosis 
may be present. The acanthosis not in- 
frequently causes a broadening and 
fusing of the rete pegs. Hydropic de- 
generation of the prickle cell layer may 
be seen. (Fig. 1.) 

Whether all of these features are es- 


Fig. 1.—Leukoplakia. (36.) 


leukoplakia is especially thick, super- 
ficially eroded and fissured, and possibly 
as a-result of unsuccessful irritating 
treatment.” Regardless of this diversity 
of opinion, it is fairly well established 
that malignant changes may occur in 
these lesions. 

Taussig? divided the course of the 
disease into a hypertrophic and an 
atrophic stage, the dividing line between 
which it is generally difficult to determine. 
Keratotic activity, either a hyperkera- 
tosis or parakeratosis, or both, with 
accompanying marked acanthosis and a 
varying degree of inflammatory exudate, 


sential to the diagnosis of leukoplakia is 
questionable. However, most of these 
changes are seen in advanced cases. It 
would seem that the application of the 
term “precancerous” to obviously benign 
lesions is questionable unless one thinks 
of the possibility of this term being de- 
fined as a lesion in whose wake may fol- 
low another separate and distinct lesion 
of definite malignancy. From the stand- 
point of definitive treatment, all lesions 
must be considered as either benign or 
malignant. It would follow, therefore, 
that borderline malignancy should per- 
haps be reported conservatively lest 
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radical treatment follow where not 


specifically indicated. 


BASAL CELL CARCINOMA 


Basal cell carcinoma is frequently seen 
in the region of the cheek, nose or 
eyelid and occasionally on the lip. Its 
presence on mucous membrane is quite 
rare. Bell* states that “some tumors of 
the mucous membranes bear a resem- 
blance to basal cell carcinoma of the 
skin, but they are much more malig- 
nant.” Most authors consider this tumor 
relatively benign, the possibility of 


metastases being very slight. The term 
“rodent ulcer” has been applied because 
of the tendency to erosion of the deeper 
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cells have basal characteristics, being 
spindle shaped, staining very dark and 
having a definite nuclear membrane and 
prominent nucleoli. No prickles are seen. 
Mitotic figures are usually absent. How- 
ever, in rapidly growing tumors, they 
may be seen occasionally. Necrosis and 
ulceration are frequently seen with little 
tumor tissue remaining. The absence of 
keratinization or pearl formation is ac- 
counted for, according to Krompecher, 
by the fact that these tumors arise from 
the lowest layer of basal cells. In spite 
of their slow growth and slight tendency 
to metastasize, he tends to associate them 
closely with the nevi from which the very 
malignant melanomata may arise. This 


Fig. 2.—Basal cell carcimona. ( 165.) 


tissues, resulting in loss of considerable 
structure. 

Much diversity of opinion exists as to 
their origin. Haythorn® believes that 
they arise from the sebaceous glands and 
the hair follicle matrix. Boyd® states 
that there are “three possible sites of 
origin—the_ basal cells of the epidermis, 
the hair follicles and misplaced cell 
groups from the epidermis,” but that their 
being frequently situated in the line of 
embryonal fissures on the face supports 
an origin from misplaced cell groups. 

Microscopically, numerous cell strands 
or clumps are present in the submucosa, 
usually extending to a constant level and 
having rounded or clubbed ends. These 


association, according to MacCallum,’ 
seems questionable. These tumors are 
unusual in that they are quite “undif- 
ferentiated,” and yet are relatively be- 
nign and respond well to irradiation. 
(Fig. 2.) 
NEVUS 

From a dermatologic standpoint, the 
term “nevus” is generally applied to 
most of the congenital circumscribed 
anomalies of the skin. Generally speak- 
ing, however, the term is more accurately 
employed in referring to the “pigmented 
mole.” Marked vascularity may be seen 
in some instances and in others hyper- 
trophy and hyperplasia of the hair 
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follicles. It may be seen, then, that 
these lesions present a variety of pic- 
tures, in some instances resembling super- 
ficial angiomata. An unusual degree of 
variance in opinion as to their origin 
has existed in the past. They have been 
described, at one time or another, as 
arising from all three of the embryonic 
layers. The presence of chromatophores 
has tended to support the theory of 
mesoblastic origin. However, most agree- 
ment is met in the theory of Masson, 
who considers their origin neurogenic. 

Microscopically, they consist of col- 
lections of clear cells grouped in a 
characteristic manner in the upper por- 
tion of the corium. The cells are usually 
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glands may be an important feature, 
sufficient, in the minds of some authors, 
for the diagnosis of nevus, even in the 
absence of nevus cells. 

The epidermis may be atrophic or 
may exhibit varying degrees of acanthosis 
with occasional hyperkeratosis and a 
rugose surface. In many cases, the nevus 
clusters appear to be separated from the 
epidermis by a clear zone of connective 
tissue, interpreted by some as an indica- 
tion that these cells may have become de- 
tached from the epidermis during em- 
byronic life. (MacLeod and Muende.’*) 
The presence of these lesions on oral 
mucous membrane is rare. I have seen 
only one such case. The lesion, about 


Fig. 3.—Nevus of buccal mucosa. (315.) 


packed close together, the melanoblasts, 
if present, being situated at the outer 
edge of these clusters. Masson’s tri- 
chrome stain demonstrates the presence 
of medullated and non-medullated nerve 
fibrils throughout these cell collections. 
The amount of pigment will vary con- 
siderably, although it is generally con- 
sidered that this has no relation to the 
possibility of malignancy. Malignant 
changes are not impossible, however, 
particularly in the cutaneous forms, 
resulting in the malignant melanoma, a 
highly dangerous lesion. The hypertrophy 
of the hair follicles or the sebaceous 


the size of a dime, occurred on the buccal 
mucous membrane over the upper left 
central and lateral incisors in a white 
woman aged 27. It was non-pigmented, 
rugose and of long standing. (Fig. 3.) 


LICHEN PLANUS 


The importance of this disease lies in 
its differentiation from leukoplakia. It 
is not considered an important lesion 
since subjective symptoms are very slight, 
if not absent entirely. The prognosis 
is favorable, the course differing from 
leukoplakia in that the eruptions usually 
disappear spontaneously, whereas leuko- 
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plakia tends to persist. In ten cases, 
Fox® found that the average age of oc- 
currence was 44.6 years, and the duration 
at the time of the report averaged four 
years. All of these cases involved the 
mucosa of the cheeks and six also in- 
volved the tongue. Chronic irritation 


appears to have an important rdéle in the 
etiology, along with certain systemic dis- 
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of the prickle cell layer. This frequently 
leads to a broadening of the rete pegs. 
The keratotic activity, as in leukoplakia, 
may manifest itself as either hyperkera- 
tosis or parakeratosis. These changes in 
the epidermis, together with hydropic 
degeneration of the prickle cells, give the 
white shiny angular appearance charac- 
teristic of the lesion. In the immediate 


Fig. 4.—Lichen planus. (165.) 


eases, such as syphilis and gastrointestinal 
disturbances. Little, however, is definitely 
known as to the cause of numerous other 
cases in which these factors could not 
be demonstrated. 

Generally speaking, these lesions are 
characterized by an acanthosis of the 
superficial epithelium with a hyperplasia 


corium, a dense chronic inflammatory 
reaction is usually present, extending to 
the basal layer and in many areas actu- 
ally invading it. This nearness of the 
inflammation is characteristic, as is the 
sharp demarcation of the inflamed area 
from the deeper portions of the sub- 
mucosa. Frequently, a diagnostic fea- 
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ture is the presence of cystlike areas 
between the basal layer and the im- 
mediate corium. These areas at first 
may appear to be artefacts, but, on closer 
scrutiny, are seen to be areas of cystic 
degeneration of the basal cells. En- 
dothelial proliferation is consistent with 
that seen in other inflammatory reactions. 
(Fig. 4.) 

Malignant changes or the subsequent 
appearance of cancer in these eruptions 
are not common, although such cases 
have been reported. Saad® reports the 
appearance of a squamous cell epithe- 
lioma in a lesion on the buccal surface of 
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verruca refers to warty growths not in- 
frequently seen about the lips and 
cheeks. There are several types of ver- 
rucous warts, verruca juvenilis, or “plane 
wart,” and verruca plantaris, seen on the 
sole of the foot. The verruca vulgaris, 
or common wart, is the one seen usually 
in the oral region. However, verruca 
senilis, or seborrheic keratosis, a lesion 
more common in older people, is also 
occasionally seen about the face and lips. 

The former (Fig. 5) is characterized 
by a marked acanthosis with an upward 
“pushing” of the epidermis. The papillae, 
consequently, are distorted and appear to 


Fig. 5.—Verruca vulgaris. (18.) 


the cheek of three years’ duration, the 
diagnosis having been confirmed by 
biopsy. A similar area was present on 
the other cheek in which no malignancy 


developed. 


VERRUCA 

Under this heading are included those 
superficial lesions’ exhibiting acanthosis 
of the prickle cell layer with accompany- 
ing hyperkeratosis. Generally speaking, 


be branched or papillomatous. There 
may be varying degrees of hyperkera- 
tosis. The entire lesion is peculiar in its 
position above the surface of the skin, 
the basal layer usually being in_ its 
normal relative position. In lesions of 
long standing, there is an accompanying 
chronic inflammatory exudate which 
tends to be perivascular in distribution. 
Blood vessels may be numerous, with a 
tendency toward dilation. 


Verruca senilis is interesting because 
of its similarity to basal cell carcinoma. 
Darier’® believed it to be nevoid in 
origin. Some authors have emphasized 
its non-infectiveness as compared to other 
types of verruca. Histologically, these 
warts may have a papillomatous surface 
with an accompanying acanthosis. (Fig. 
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feature, as is melanin pigment, which will 
vary greatly in different lesions. The 
basal cell clusters with accompanying 
areas of degeneration account for the 
similarity to basal-cell carcinoma. Scat- 
tered mitotic figures may be seen. This 
lesion is considered to be more serious 
than verruca vulgaris, but usually benign. 


Fig. 6.—Verruca senilis. 100.) 


6.) The stratified squamous epithelium 
may show metaplasia toward the basal 
type with a piling up of these cell clusters 
on the surface. The amount of hyper- 
keratosis will vary, but is usually marked 
and may extend down into the surface 
crypts. Keratin cysts are a diagnostic 


GRANULOMA PYOGENICUM 


Reference is made to this tumor, not 
because of its importance, either clinic- 
ally or histologically, but because of its 
persistent recurrence and lack of re- 
sponse to usual methods of treatment. 
The earliest references to this lesion con- 
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sidered it a botryomycetic infection. 
However, it has been shown that this 
infection does not occur in man and that 
the lesion is more likely a granulation 
response to bacterial infections or trauma. 
In 1904, Hartzell"? suggested the name 
granuloma pyogenicum in preference to 
numerous other designations, and this 
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It is significant that the lesion occurs 
about equally in the two sexes and that 
most cases reported have followed trau- 
matism. 

A peculiar red or mulberry color, 
indicative of its vascularity, characterizes 
the tumor. Because of its rich blood 
supply, it bleeds profusely even if but 


Fig. 7.—Granuloma pyogenicum. (X315.) 


name has persisted to date. Wile,!? in 
a review of several cases reported, de- 
scribed the lesion as “nothing more than 
circumscribed granulation tissue,” and 
stated that “its cause was probably 
Staphylococcus aureus, perhaps in an un- 
favorable soil or in an attenuated form.” 


slightly traumatized. Its persistent recur- 
rence indicates that great care must be 
exercised in its removal. 

There is universal agreement on the 
histology. It is composed of granulation 
tissue particularly rich in blood supply 
and new connective tissue fibers. Many 
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of the vessels may appear as “new” 
capillaries and others may assume a 
cavernous appearance, being filled or par- 
tially filled with blood. Telangiectasia 
may be a prominent feature. Obviously, 
then, certain of these tumors will re- 
semble angioma and the differential 
diagnosis between the two and gingivitis 
gravidarum may be quite difficult. The 
clinical features, however, are usually 
sufficient to establish its identity. The 
amount of exudate will also vary, being 
particularly heavy in those showing areas 
of ulceration. Certain of the lesions will 
exhibit a mixed cellular content. Plasma 
cells are numerous, but not remarkable. 


(Fig. 7.) 
CONCLUSION 


In this discussion, those lesions have 
been considered which have been seen 
frequently in the routine examination of 
surgical and biopsy specimens, with re- 
sultant interesting problems of differen- 
tial diagnosis. It must be agreed that a 
thorough understanding of the pathologic 
manifestations of these lesions by the 
operator is one of the most important 
considerations in their treatment. It is 
only when the surgeon appreciates this 
fact that the proper relationship between 
him and the pathologist can be estab- 
lished. 


The diagnosis of any lesion is not a 
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presentation of fact, but rather of opin- 
ion, the importance of this opinion being 
determined by experience and observa- 
tion. Considering this fact, I -have at- 
tempted to show some of the numerous 
variable entities that must be considered 
in the histologic examination of tissue. 
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EFFECT OF VARIOUS DIETARY DEFICIENCIES 
ON THE PERIODONTAL TISSUES OF THE 
GUINEA-PIG AND OF MAN 


By Paut E. Boye, D.M.D.,* Boston, Mass. 


EFICIENCY of several rather than 
D a single dietary essential is the 

rule when nutritional disease oc- 
curs in human beings. Recognition of 
the réle played by any one factor is 
therefore difficult. Fortunately, specific 
dietary deficiencies may be produced in 
laboratory animals. In such experiments, 
a single factor can be eliminated from 
the diet, and pathologic as well as clin- 
ical studies of various stages of the resul- 
tant disease be made. Furthermore, the 
sequences of repair when the specific 
substance is again added can be studied. 
By these methods, information of great 
value has been obtained and, in general, 
this information has proved to be directly 
applicable to human beings. Since the 
periodontal tissues, as well as the skin, 
hair and eyes, are common sites for the 
manifestation of deficiency diseases, such 
experimental studies are of especial in- 
terest to periodontists. 

The guinea-pig is well suited to nutri- 
tional studies. Unlike most other labora- 
tory animals, it is subject to scurvy, the 
first of the deficiency diseases shown to 
affect the periodontal tissues. Many 
other nutritional diseases can also be 
produced in the guinea-pig. Large num- 
bers of these animals can be kept under 
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rigid laboratory conditions for weeks or 
months at much less expense than large 
animals such as dogs or monkeys. 

The periodontal apparatus of the 
guinea-pig is in many respects similar to 
that of human beings.’ The teeth are 
suspended by collagen fibers from the 
surrounding alveolar bone. Slight move- 
ment within physiologic limits is regu- 
lated by these suspending fibers as well 
as by the surrounding fluids and soft tis- 
sues. The gingival epithelium is attached 
to the enamel or cementum. Enamel 
covers the entire labial surface, includ- 
ing the root of the incisor teeth of the 
guinea-pig. This makes it possible to 
separate the suspending part of the paro- 
dontium from the non-suspending, purely 
cushioning region that overlies the 
enamel. The rate of eruption of the teeth 
of guinea-pigs is many times that of 
adult human teeth, but this also is an 
advantage in that pathologic changes oc- 
cur much more rapidly. (Fig. 1.) 

A complete deficiency of vitamin C 
(ascorbic acid) in an otherwise normal 
diet causes the death of guinea-pigs in 
about four weeks. Loosening of the teeth 
so that they may be extracted easily is 
one of the cardinal signs of the defi- 
ciency. This loosening results from break- 
ing of the collagen fibers of the perio- 
dontal membrane. They may rupture at 
their attachment to the alveolar bone or 
the cementum or part way between their 
attachments. Such failure of the tooth- 
suspending apparatus is accompanied in 
the living animal by hemorrhage into 
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the periodontal tissues. These are a man- 
ifestation of the fundamental conse- 
quence of vitamin C deficiency, an in- 
ability of connective tissue to form and 
maintain their normal matrices.” (Figs. 
2 and 3.) 

If vitamin C is administered to a scor- 
butic guinea-pig, repair takes place with 
great rapidity. In forty-eight hours, num- 
erous mitotic figures are found in the 
periodontal membrane, indicating multi- 
plication of the cells that will subse- 
quently produce new suspending fibers. 
(Fig. 4.) Within a week, the teeth be- 
come firrnly attached to the alveolar 
bone. 


Fig. 1.—Diagrammatic drawing of upper in- 
cisor tooth and periodontal apparatus of nor- 
mal guinea-pig. The dense lingual alveolar 
bone at A serves as an anchorage for the col- 
lagenous fibers (B) of the periodontal mem- 
brane. These fibers are embedded in the 
cementum which covers the concave surface of 
the incisor tooth. This is the suspending part 
of the periodontal apparatus. The convex sur- 
face of the tooth is covered by enamel and the 
adjacent periodontal membrane (C) acts as a 
cushioning apparatus. The labial alveolar 
bone (D) is relatively delicate. 


If amounts of ascorbic acid as low as 
2 mg. a day are added to the basal diet, 
guinea-pigs will grow normally. Histo- 
logically, the bones and teeth also remain 
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normal. If the amount of ascorbic acid 
is reduced to 0.5 or 0.3 mg. a day, many 
of the animals live for several months, in 
contrast to the animals receiving no sup- 
plement. The incisor teeth of these ani- 
mals on a minimal dose of ascorbic acid 
become elongated and displaced labially, 
while the molar teeth move buccally. 
Microscopically, it can be shown that the 
alveolar bone undergoes marked atrophy 
and that a partial loss of the periodontal 
fibers, with widening of the periodontal 
membrane, occurs. (Fig. 5.) These find- 
ings indicate that the tooth-suspending 
tissues are unable to withstand the func- 


Fig. 2—Photomicrograph of suspending ap- 
paratus of molar tooth near crest of alveolar 
bone in normal guinea-pig; detail of collagen 
fibers imbedded in alveolar bone (A) and ex- 
tending across periodontal membrane (B) to 
become attached to cementum of tooth sur- 
face (C). The fibers in the periodontal mem- 
brane of the incisor tooth follow a more 
complicated course, but the principle of the 
suspension apparatus is the same. (Phospho- 
tungstic acid and hematoxylin stain; 200.) 


tional stresses of mastication. They con- 
stitute the characteristic syndrome of the 
systemic or diffuse alveolar atrophy type 
of periodontal disease.* 

In adult man, acute signs of scurvy 
appear only after a much longer deple- 
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tion period than in the guinea-pig. In a 
recent experiment,* a young physician 
lived on a diet deficient in vitamin C, 
but fortified with other vitamins, for a 
six months’ period. At the end of this 
time, only a minimal tendency toward 
gingival hemorrhage was observed and 
little or no increased mobility of the 
teeth could be demonstrated, although 
there were definite signs of interruption 
of the lamina dura. 

In scorbutic infants or children, gin- 
gival swelling and hemorrhage about the 
erupted teeth are a universal finding. 
Synthetic vitamin C causes a dramatic 
improvement; which is convincing evi- 


Fig. 3.—Tissue of scorbutic guinea-pig; 
location and staining similar to those of Fig- 
ure 2. The collagen fibers have been ruptured 
in several places, causing the tooth to be- 
come loose. A, alveolar bone. B, broken 
collagen fibers. C, cementum. (Phosphotung- 
stic acid and hematoxylin stain; 200.) 


dence that vitamin C deficiency is the 
chief etiologic agent. In six instances, 
postmortem examination of the perio- 
dontal tissues revealed changes in the 
alveolar bone and the periodontal mem- 
brane identical with those found in the 
teeth of scorbutic guinea-pigs. (Fig. 6.) 
Almost nothing is known concerning 
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the effect of long-continued inadequate 
vitamin C intake on human periodontal 
tissues. Obviously, diagnosis of inade- 
quacy depends on standards of adequacy. 
In a recent review® concerning the hu- 
man requirements of vitamin C, Sybil 
Smith’states : 


Values of . . . from 50 to 60 mg. (per day) 
for adults may be considered as tentative 
estimates for the middle or barely adequate 
consumption level, with but little margin of 
safety or allowance for individual variations 
in requirement. 


This minimum standard is approxi- 
mately four times as high as that adopted 
by Radusch® in a statistical study of the 
relationship between periodontal condi- 


Fig. 4.—Tissue of scorbutic guinea-pig 
forty-eight hours after administration of vi- 
tamin C. Arrows point to mitotic figures in 
cells which form the collagen fibers of the 
periodontal membrane. Mitotic figures are 
less numerous in the periodontal membrane 
of normal animals and almost entirely lack- 
ing in scorbutic animals. C, cementoblasts. 


tions and vitamin C intake (among other 
dietary factors). Almost one-half the pa- 
tients in the group most carefully studied 
by Radusch consumed less than 30 mg. 
of ascorbic acid daily, a level which she 
considers “satisfactory plus,” but which, 
according to Smith, is only one-half the 
“barely adequate” consumption level and 


4 
; 
Bp * “yA 


quate 
lontal 
nade- 
uacy. 
e hu- 
Sybil 


day) 
tative 
>quate 
gin of 
ations 


opted 
f the 
ondi- 


BoyLe—ErF rect oF Dietary DEFICIENCIES 1791 


probably about one-third of the optimal 
level. 

The failure of Radusch to find a cor- 
relation between periodontal disease and 
intake of vitamin C may possibly be due 
to her selection of unduly low standards 
of adequacy of intake. Furthermore, it 
is recognized that the therapeutic dose 
of vitamin C for patients on long-con- 
tinued inadequate diets may be many 
times the maintenance dose.’ 

Finally, to judge by the length of time 
required for manifestations of signs of 
the complete deficiency of vitamin C in 
human beings, partial deficiency would 
not become clinically evident in the 
periodontal tissues for months or years. 
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Fig. 5.—Diagram of upper incisor tooth and 
periodontal apparatus of guinea-pig main- 
tained for 100 or more days on inadequate 
amounts of vitamin C. The tooth has been 
completely renewed during the experimental 
period. A narrow layer of essentially normal 
dentin continues to be formed at the proximal 
part of the tooth and persists throughout the 
length of the incisor, but the bulk of the 
tooth is composed of irregularly formed pulp 
bone. The alveolar bone (A) is irregularly 
shaped, the periodontal membrane is wide and 
the suspending collagen fibers (B) are less 
numerous than normal. C, labial periodontal 
membrane. D, labial alveolar bone. 


Trauma and infection which cause le- 
sions in a relatively short period tend to 
obscure evidence of the effects of vitamin 


deficiency. Dietary histories stating that 
the intake of vitamin C was satisfactory 
in many “pyorrhea” patients can have 
little bearing on this point unless “pyor- 
rhea” due to local conditions is ruled out 
and only systemic or diffuse atrophy 
“pyorrhea” is considered. 

In mouth conditions of patients in 
whom careful dietary histories indicate a 
long-continued deficiency of vitamin C 
confirmed by low blood-plasma, ascorbic 
acid levels are more valid evidence. Here 
also, the effects of local trauma are diffi- 
cult to exclude, but preliminary observa- 
tions, including therapeutic response to 
ascorbic acid therapy, indicate that 
vitamin C deficiency is an important 
cause of periodontal disease of the sys- 
temic type.* Furthermore, pathologic ex- 
amination of the periodontal tissues of 
patients known to have had suboptimal 
intakes of vitamin C for long periods 
reveals atrophy of the alveolar bone, 
widening of the periodontal membrane 
and partial loss of fiber attachment sim- 
ilar to that found in guinea-pigs. 

Vitamin A deficiency has been shown 
to affect certain epithelial tissues and to 
be necessary for the formation of visual 
purple and for normal growth of bones 
and teeth. Guinea-pigs, unlike dogs,’° 
show little or no increased tendency to 
periodontal infection with pocket forma- 
tion when kept on diets deficient in vita- 
min A. Atrophy of the alveolar bone and 
retardation of new bone formation are 
found. Although vitamin A deficiency is 
known to occur in human beings, no re- 
port of its effect on the periodontal tis- 
sues is available. 

Diets low in calcium and vitamin D, 
but adequate, as far as is known, in all 
other respects, cause typical rickets in 
young, rapidly growing guinea-pigs.” 
The alveolar bone shows characteristic 
osteoid margins on the bone trabeculae. 
The lingual alveolar bone, to which the 
bulk of the suspending fibers of the perio- 
dontium are attached, often becomes 
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bent similarly to the bowing of the legs 
in human rickets. (Fig. 7.) 

No pathologic studies have been made 
of the alterations in human periodontal 
tissues which may occur as the result of 
diets low in calcium and vitamin D. 
There is much evidence, however, that 
this is one of the common deficiencies in 
the diets of civilized man. 

As one type of control for the experi- 
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mals nearly starve. The periodontal tis- 
sues, however, remain essentially normal. 


SUMMARY 


1. Controlled nutritional studies util- 
izing the guinea-pig as an experimental 
animal indicate that : 

(a) The periodontal tissues are not 
affected specifically by starvation. 

(b) Vitamin A deficiency causes re- 


Fig. 6.—Maxillary deciduous central (1) and permanent central (1) and lateral (2) incisor 
teeth of 11-months-old scorbutic infant. The lingual (A) and labial (B) alveolar bone show 
marked rarefaction with widening of the periodontal membrane. (Hematoxylin and eosin stain; 


X11.) 


ments described above, guinea-pigs have 
been kept on diets that are adequate in 
all known respects, including a liberal in- 
take of vitamins, but the amounts of 
which were greatly restricted. Such ani- 


tardation of bone formation, including 
the alveolar bone, but does not predis- 
pose to gingival infection with pocket 
formation. 

(c) Vitamin D deficiency, with a low 
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intake of calcium, causes typical rickets 
in young animals, with characteristically 
defective calcification of the bones, in- 
cluding the alveolar bone, and the latter 
becomes bowed under the pull of tooth 
suspension. 

(d) Complete lack of vitamin C causes 
rupture of the periodontal fibers with 
hemorrhage; addition of vitamin C 
brings about rapid repair with reforma- 
tion of the periodontal fibers. 

(e) An inadequate intake of vitamin 


Fig. 7.—Longitudinal section of upper in- 
cisor tooth of rachitic guinea-pig. The lingual 
alveolar bone (A) is bent in the direction of 
the pull of the suspending fibers. (Hema- 
toxylin and eosin stain; 4.5.) 


C over relatively long periods results in 
inability of the periodontal tissues to 
withstand functional stress with migra- 
tion of the teeth, which are the char- 
acteristic features of the systemic or 
diffuse atrophy type of periodontal dis- 
ease. 


2. Limited clinical and _ pathologic 
studies indicate that vitamin C deficiency 
is a frequent cause of the systemic type 
of periodontal disease in human beings. 
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THE MAXILLARY ANTRUM AND ITS DENTAL 
ASPECTS 


By Ray Parker, M.D., Johnstown, Pa. 


which permits me to urge greater 

cooperation between our profes- 
sions. Under the pressure of immediate 
concerns, and we are busy people, we 
have not had sufficient opportunity to 
interchange professional interests and 
knowledge. This grieves me, for the 
medical man would be a better physician 
if he had more knowledge of the teeth, 
and some knowledge of general medicine 
would surely be an aid to the dentist. 

Several years ago, we had a combined 
meeting of our professional societies. The 
speaker was Robert H. Ivy, professor of 
maxillofacial surgery at the University 
of Pennsylvania’s postgraduate school. 
The subject was of common interest and 
the whole meeting tended to bring us 
together. We need a more coordinated 
attack in our work, since our professions 
overlap, and especially is this true of 
the dentist and the eye, ear, nose and 
throat specialist. 

The maxillary antrum, especially, is 
common ground for medicine and den- 
tistry. Sooner or later, every dentist 
meets antral disease. Sometimes it in- 
volves the teeth secondarily, but, more 
often, when both teeth and sinus are in- 
volved, the process begins in the teeth. 
Some writers say that the teeth start 
the infection only 2 per cent of the time. 
At the other extreme, there are a few 
who say that antral disease begins in the 
teeth always. The truth probably lies 
between, the commonly accepted per- 
centage being 25 or 30. 


I APPRECIATE any opportunity 


Read before the Cambria County (Pennsyl- 
vania) Dental Society, February 24, 1941. 


Tour. A.D.A., Vol. 28, November 1941 


The maxillary antrum, as you know, 
is situated in the upper jaw bone, and 
follows in the main the shape of the 
body of this bone. At birth, it is simply 
a slitlike cavity 8 by 4 by 6 mm. In the 
adult, it is irregularly pyramidal and 
measures about 34 by 32 by 23 mm. 
There are, of course, many variations. 
The shape is influenced by the shape of 
the nasal chambers, the thickness of the 
sinus walls, the encroachment of the 
facial wall, etc. A prominent malar 
eminence with a deep canine fossa makes 
a difficult surgical approach. Occasion- 
ally, the antrum is divided into sub- 
compartments. Sometimes, a posterior 
ethmoid cell encroaches on the maxillary 
sinus. 

The opening from the antrum into 
the nose, the ostium as it is called, is of a 
good deal of importance since on the size 
and position of this opening depend the 
passage of air into the antrum when we 
breathe and the passage from the antrum 
of any discharges which might accumu- 
late as a result of disease. In the first 
place, the ostium is disadvantageously 
placed as a drainage aperture since it 
is located at the extreme upper part of 
the sinus and opens into the nose under 
the middle turbinate bone. Any nasal 
congestion swells the mucous membrane 
lining in the nose, and when that cover- 
ing the middle turbinate swells, it may 
completely close the opening into the 
antrum, with consequent loss of both 
ventilation of and drainage from this 
sinus. The ostium always is in the for- 
ward part. It varies in size and shape 
from a tiny round aperture to a long 
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slotlike opening. The most usual form is 
a round opening about the size of a 
buckshot. In about 10 per cent of cases, 
there are accessory ostia. 

The number of teeth bearing direct 
relation to the antral floor varies. Those 
most constantly found are the three 
molars and the second premolar. When 
the sinus is small, the second and third 
molars only may be in direct relation to 
the antral floor. 

It was formerly thought that all antral 
disease was due to carious roots. The 
abandonment of this idea is no doubt 
due to better diagnosis on the part of 
the nose and throat man. Irrigation of 
the antrum is a common office proce- 
dure, or at least it should be. It is the 
best diagnostic procedure we have. There 
is hardly a day that this is not done in 
my office at least once. The laity have 
strange ideas of what they usually term 
draining the antrum. The usual pro- 
cedure is to cocainize the lateral wall 
under the inferior turbinate and then 
pass a small straight hollow needle 
through this wall. I prefer a Litchwich 
needle for this. The antral wall is fre- 
quently very thin at this point, and little 
discomfort is caused. The dangers are 
slight. After the needle is inserted, the 
stylet should be passed through to make 
sure that the open end is free in the 
antrum. Then one should carefully and 
slowly inject a syringe full of air, and 
if there is obstruction, stop. This means 
that the end of the needle is in the 
mucous membrane lining or in a polyp 
or tumor, etc., and the treatment is 
halted for investigation in other ways. If 
the air goes in easily, I then irrigate with 
a warm physiologic solution of sodium 
chloride. The irrigating fluid goes in 
through the needle at the bottom of the 
antrum and washes out the ostium at the 
top. If the washings contain pus, there 
is no doubt that a purulent sinusitis is 
present. It is my practice in these cases 
to irrigate daily until definite improve- 
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ment is obtained, but irrigation is not 
entirely discontinued until the irrigating 
solution returns clear. 

Formerly, large caliber curved trocars 
were used, and this was usually a very 
painful procedure. Needless to say, the 
needle should always be sharp and 
smoothly nickeled. When rusted or dull, 
they should be discarded. 

In my own experience, the possibility 
of dental disease causing trouble in the 
antrum varies a great deal in individual 
subjects. The distance between the apical 
portion of the roots and the floor of the 
sinus is inconstant, depending upon the 
amount of cancellated bone structure 
which intervenes. Certain specimens 
show the distance separating these struc- 
tures to be several millimeters, while 
others show the roots projecting into the 
sinus. 

In some instances, the sinus mucosa 
alone separates the root from the cavity 
proper. The interior of the maxillary 
sinus is not always smooth, but quite 
often presents partial septa. These are 
usually situated on the floor and in the 
superior internal angle. There are some 
abnormalities of the antrum as to size 
and shape, the principal reason for this 
being resorption of bone during the for- 
mation of the sinus. 

The antral lining is important. It is 
a mucous membrane, the outer layer of 
which consists of ciliated epithelium. 
Next to the bone is the periostium with 
connective tissue between. The. lining 
of the antrum rarely exceeds 0.02 mm. 
in thickness. It is somewhat loosely at- 
tached about the ostium and prone to 
edematous swelling on slight irritation. 
The ciliated epithelium, of course, tends 
to expel accumulating discharges. In this 
way, if the infection is not too severe, 
the antrum can take care of its own 
drainage. The blood supply of the bony 
antral wall is double, both sides being 
covered with periostium, through which 
the bone receives nutrition. This explains 
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why severe infection of the mucosa is 
usually unaccompanied by disease of 
the underlying bone. 

The antrum is more often diseased 
than any of the other sinuses, supposedly 
owing to its poor drainage and to the 
proximity of the dental roots. The fact 
that the antrum is the sinus most fre- 
quently diseased is fortunate for the 
patient because no other sinus is so 
accessible. 

There are many causes of antral in- 
fection, such as infection from the nose 
proper or from some other sinus, disease 
of the bone, such as osteomyelitis, tuber- 
culosis, syphilis and malignancy, but the 
question which probably bothers the 
dentist is simply whether the patient has 
antral disease. If his trouble is entirely 
dental, it is one thing, but if it is a 
combination of dental and antral disease, 
the problem is entirely different. Of 
course, no one can make correct diag- 
noses 100 per cent of the time, and I 
have no magic formula by which one 
can always tell the condition of the 
antrum. There are several things that 
are an aid in judging individual cases. 
If I were to have only one thing from 
which to make my diagnosis, I would 
take the history. Remember this—sinus 
trouble is nose trouble, and if the patient 
has no nasal symptoms whatever, he 
has no disease in any of the sinuses. 

The patient with sinus disease must 
have some abnormality of the nasal func- 
tion. There will be an increased nasal 
discharge and, in getting the history, we 
must remember that a nasal discharge 
may be forward from the nostrils or 
back into the pharynx (postnasal dis- 
charge.) Some people who have chronic 
infections have developed the symptoms 
slowly over a considerable period of time 
and do not realize how much discharge 
is present. I usually ask how many hand- 
kerchiefs are used daily. If the trouble 
in the nose dates to a head cold, which 
apparently had never gotten better, we 
have another point in favor of sinus 
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infection. If the patient states that there 
is an offensive odor to that nasal dis- 
charge, retention of secretions is sug- 
gested. 

The symptom of pain, I think, is an 
unreliable one. I kept records for a while 
on this question of pain in relation to 
antral disease. In all the cases, irrigation 
yielded quantities of visible pus. An 
enameled basin colored black inside is 
most satisfactory for this purpose as 
foreign material shows up much more 
plainly. I do not remember the exact 
percentages and have been unable to 
find my records, but they were approxi- 
mately as follows: 20 per cent had no 
pain; 50 per cent had frontal pain; 10 
per cent had occipital pain, and only 10 
per cent had pain over the antrum, and 
in 10 per cent all the pain seemed to be 
in the teeth. In many of the chronic 
cases, there was no pain. 

The nose is surely obstructed if there 
is too much discharge. However, there 
may not be much discharge and still 
obstruction be present. This occurs in 
the cases which are mild and in which, 
while there is little increase in discharge, 
there is congestion enough in the nasal 
mucosa to cause obstruction. Trans- 
illumination is always mentioned as a 
diagnostic aid, but I have never found 
it a very reliable one. To employ trans- 
illumination, one should have a dark 
room. The findings are always influenced 
by the thickness of the cheek, bone, etc., 
and one can only make a deduction by 
comparing both sides. What applies to 
transillumination also applies to the x- 
rays. There are so many structures 
throwing shadows on the film that it is 
very difficult to separate them and make 
a diagnosis from this source only. 

The cases of antral disease following 
dental infection are better understood by 
you than by me. Removal of a tooth 
the roots of which extend into the an- 
trum I do not think can of itself cause 
antral disease. Where antral infection is 
present, following extraction, a consider- 
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able area of the antral lining is also dis- 
eased. I do not think this can be cured by 
irrigation through the socket of a tooth 
root, at least not usually. I have one pa- 
tient in mind, a woman aged 30 who was 
referred to me by one of your members. 
She had had an extraction with an open- 
ing into the antrum seven months pre- 
viously and persisting antral symptoms : 
headache and foul discharge both from 
the nose and into the mouth. As irrigation 
had no effect, after a fair trial I aban- 
doned this line of treatment and per- 
formed a radical antrum operation. The 
Caldwell-Luc operation is best suited to 
this type of a case. This was a case of 
antral disease secondary to dental dis- 
ease. Another patient, aged 27, com- 
plained of pain in the left upper jaw, 
which she felt was coming from a tooth. 
Her dentist had referred her to me, say- 
ing there was no dental disease. She 
was angry at the dentist because of this 
decision, insisting that she had toothache. 
Irrigation yielded a large amount of 
pus, however. A Caldwell-Luc operation 
was necessary to clear up the condition. 
The teeth were not involved, this being 
a case of primary disease of the antrum 
with dental symptoms. 

One meets odd cases. My star case 
was that of a woman aged 27 with all 
the symptoms in the book. She had made 
the rounds and was put down generally 
as a neurasthenic. Since she complained 
of many nasal symptoms, I irrigated the 
antrum. I thought that I had made a 
spectacular cure when the antrum was 
clear after several days of irrigation ; but 
in about two weeks the patient was back 
with all the symptoms again. Irrigation 
again cleared up the antrum, but the 
patient came back a third time. She had 
no upper teeth on the side affected, but 
I was a little suspicious by this time and 
directed her to her dentist, who said 
that the teeth she had were healthy. To 
be on the safe side, he roentgenographed 
the area under the antrum where there 
were no teeth. The films were all nega- 


tive but one, which showed a peculiar 
shadow of the floor of the antrum. Since 
little of the antral floor was shown on 
the dental film, the dentist suggested that 
I have some x-ray studies of the antrum 
made. This was done, the report com- 
ing back “normal antrum.” The symp- 
toms persisted, however, so I finally per- 
formed an external operation. When 
the antrum was opened, the odor was very 
offensive and on the antral floor was a 
good-sized root. The patient told me 
afterwards that the teeth in that area 
had been extracted eighteen years before. 
She still has many symptoms, but not 
of antral disease. 

A root in the antrum is, of course, a 
foreign body and should be removed. 
Such a foreign body has been removed 
by irrigation, but it seems a long chance. 
The Caldwell-Luc operation has always 
given great satisfaction. I have per- 
formed it under local anesthesia for 
several years. The patient is given a reg- 
ular breakfast, entering the hospital 
around 10 a.m. At noon, a soft diet is 
given and, shortly after, a barbiturate. 
At 1 p.m., a hypodermic of morphine 
and atropine is given, with the operation 
scheduled for 2 p.m. I usually cocainize 
the region of the inferior turbinate and 
then inject 5 cc. of procaine (0.5 per 
cent) into the sphenopalatine (Meckel’s) 
ganglion. I used to do this, or at least I 
tried to, as you men do by entering back 
of the last tooth. 

For the last two years, I have used the 
external approach, introducing the 
needle just under the zygoma, using a 
42 mm. needle and withdrawing the 
plunger a little at first to make sure that 
a blood vessel has not been entered. I 
am not so accustomed to working in 
back of the teeth as the dentists, and 
one can be a little more sure of steriliza- 
tion of the skin. I drop a line from the 
posterior orbital ridge to the lower bor- 
der of the zygoma. First, a drop or two 
of the solution is injected into the skin, 
then the needle is advanced, upward 
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and backward slightly, keeping against 
the posterior surface of the maxilla. 

One may have to manipulate the 
needle a little, and after the 42 mm. stop 
is against the skin, the solution is injected 
slowly. I always insert the needle a 
little at a time, withdrawing the plunger 
each time before advancing farther. The 
needle now is close to the ganglion. By 
blocking the maxillary nerve (second 
branch of fifth), there is anesthesia of 
the cheek, part of the face, nose, lip, 
upper teeth, lateral wall of the nose, 
antrum, soft palate, tonsils and roof of 
the mouth. The only other injection 
made is infiltration over the site of the 
incision. I infiltrate over the canine 
fossa where I make the incision and, 
after retracting the periosteum, I use a 
drill or a trephine to make the opening 
into the bone. 

If the operation is to remove a foreign 
body only, I do not disturb the antrum 
further. If the antrum is diseased, I 
remove the diseased mucosa by wiping 
it off with gauze moistened with: a solu- 
._ tion of picric acid in acetone. This re- 
moves all diseased mucosa and does not 
encourage bleeding. It also removes the 
danger of any possible damage with the 
curet. In these cases, I also make a 
counter opening into the nose. I use 
general anesthesia only if the patient is 
extremely nervous. Under local anes- 
thesia, there is little bleeding; which 
means shorter operating time, and, there- 
fore, less reaction, usually permitting the 
patient to leave the hospital within 
forty-eight hours. I do not put sutures 
in the incision over the canine fossa, 
as the cheek keeps the edges of the 
wound together and healing takes place 
rapidly. 

As to what a dentist should do if a 
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root escapes into the antrum, that is a 
question which he has to decide for him- 
self. I do feel that the root should not 
be left there. With your familiarity with 
the mouth, you need have no fear in 
opening the canine fossa. The chances 
of getting the root out by way of the 
tooth socket seem very slim to me. If 
you do not remove it, however, it is 
best to tell the patient about it, with in- 
structions to come back if symptoms arise 
suggesting infection, with odor and nasal 
discharge. 

I have been asked what I would do 
if, during an extraction I felt the antral 
floor, or a large part of it, giving way. 
If it were a good-sized area, I would 
try to dissect the tooth out, being as 
careful as possible not to separate the 
bony antral floor from its periosteum and 
not to lacerate the mucous membrane 
of the mouth. If the mucous membrane 
and the periosteum remain attached to 
the bone, the chances are that the bone 
will reestablish union just as if there had 
been a fracture. Immobilization might 
be obtained by the use of a partial den- 
ture or some device attached to the 
teeth. You have the ingenuity to solve 
that part of the problem. Considering 
the possibility that a part of the antral 
floor has been torn away, mucous mem- 
brane and ail, one would have somewhat 
the same state of affairs as in cleft palate. 
There would surely be disturbance of 
speech, and, of course, there would be 
regurgitation of food into the nose. This 
problem might be solved by operative 
measures similar to those used in closure 
of a cleft palate, or, again, a denture 
might answer. Each case would, of 
course, present features requiring indi- 
vidual consideration. 

907 United States Bank Building. 
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STUDIES ON THE RELATIONSHIP BETWEEN 
DIASTATIC ACTIVITY OF SALIVA AND 
INCIDENCE OF DENTAL CARIES 


By H. J. Frorestano, Ph.D. ; J. E. Faser, Ph.D., and 
L. H. James, Ph.D., College Park, Md. 


ONSIDERABLE attention has been 
given to the study of physicochem- 
ical properties of saliva in an at- 

tempt to find some factor that might ex- 
plain or at least be correlated with the 
development of caries in teeth. Hubbell’ 
found the blood-serum calcium, the inor- 
ganic acid-soluble phosphorus, the car- 
bon-dioxide capacity and pH of the 
blood to be the same in both carious and 
non-carious individuals. A difference in 
the carbon-dioxide capacity and titrat- 
able alkalinity of the saliva, however, 
was correlated with dental caries. Mar- 
shall? likewise observed a relationship 
between the titratable alkalinity of the 
saliva and caries susceptibility. Most ob- 
servations on the pH of the blood and of 
the saliva of carious and non-carious in- 
dividuals have shown such little differ- 
ences that they become practically value- 
less as criteria of individual susceptibility. 
Karshan, Krasnow and Krejci® found a 
relationship between the pH and caries, 
but believed the titratable alkalinity to 
be more reliable. 

It is apparent from a review of the 
literature that ptyalin has received little 
attention as a possible factor in dental 
caries. Gore* has shown that salivary 
ptyalin is capable of hydrolyzing the 
complex carbohydrate moiety of mucin 
into simpler sugar, which is thus made 
available for fermentation to lactic acid 
by acidogenic bacteria present in nearly 
all mouths. He found that the amount 
of carbohydrate combined with the pro- 
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tein in mucin varied greatly, and that 
the time required for its hydrolysis to 
fermentable sugar was in direct propor- 
tion to the concentration of ptyalin in 
the saliva. Examining samples of saliva 
from carious and non-carious individuals, 
Gore observed that the carbohydrate con- 
tent was always higher in the former, 
and that when the carbohydrate intake 
was increased, diastatic activity in- 
creased. Hubbell’ analyzed saliva of fif- 
teen non-carious and seventeen carious 
children and found no consistent differ- 
ences in diastatic activity between the 
two groups. 

In the present investigation, a number 
of individuals were studied in order to 
compare the ptyalin content of saliva 
with the incidence of caries. 


EXPERIMENTAL DATA 


Subjects—The majority of subjects 
used in the investigation consisted of in- 
mates of the District of Columbia Penal 
Farm, Lorton, Va. The remainder were 
patients of private practitioners. A total 
of 166 persons were studied. Each sub- 
ject was given a thorough dental exami- 
nation and his case history was recorded. 
Of the total number of cases, seventy- 
six were non-carious and ninety were 
carious. The individuals were divided in- 
to the following eight groups according 
to their dental conditions : 

I. Non-carious : 

Group A. Those with all teeth intact 
and exhibiting no open cavities or fillings 
(twenty-eight individuals). 

Group B. Those with previous extrac- 
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tions, but no existing cavities or fillings 
(twenty-nine individuals). 

Group C. Those with no open cavities, 
but with teeth filled (nineteen individ- 
uals). 

II. Carious : 

Group D. Those with one open cavity ; 
designated as first degree caries (nine- 
teen individuals). 

Group E. Those with two open cavi- 
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open cavities; rampant caries (twenty- 
eight individuals). 


Collection of Saliva.—A determination 
of the diastatic activity was made on 
every sample of saliva obtained from 
each subject. Increase in flow of the 
saliva was induced by chewing sterile 
paraffin, and approximately 25 cc. of 
saliva was collected from each subject 
in sterile sputum bottles. Saliva speci- 
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FIG.1. AVERAGE DIASTATIC ACTIVITY OF SALIVA OF NON-CARIOUS 
AND CARIOUS INDIVIDUALS 


ties; second degree caries (ten individ- 
uals). 

Group F. Those with three open cav- 
ities; third degree caries (five individ- 
uals). 

Group G. Those with from four to 
ten open cavities; fourth degree caries 
(twenty-eight individuals). 

Group H. Those with ten or more 


mens were collected between 10 a.m. and 
12m. As soon as samples were obtained, 
they were packed in an iced container 
for transportation to the laboratory. An 
interval of about three hours occurred 
between the time of collection and the 
time of analysis. The starch-iodine test 
was used to determine diastatic activity. 

Starch Solution—A 1 per cent solu- 
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tion of starch was prepared by dissolv- 
ing soluble starch powder (Baker’s) in 
distilled water. The solution was boiled 
for fifteen minutes, cooled to room tem- 
perature and then restored to the original 
volume by the addition of distilled 
water. 

Iodine Solution——A 2 per cent solu- 
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agitated before use. Saliva samples were 
shaken for one minute and _ passed 
through filter paper before testing. With 
a pipet, 20 cc. of starch solution was 
measured into an 8 by 1 inch test tube 
and placed in a waterbath at 37°C. 
When the starch solution reached the 
temperature of the bath, 5 drops of the 


Taste 1.—D1astatic Activity or SALIVA oF Non-Carious INDIVIDUALS 
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*Diastatic index; time in minutes for complete starch hydrolysis. 


tIndividuals developing caries within ten months after initial examination. 


tion of potassium iodide was prepared in 
distilled water and the solution colored 
a deep yellow by the addition of 10 
mg. of iodine crystals (resublimed). 
The starch and iodine solutions were 
never more than 2 days old, and when 
not in use were kept at 4-5° C. 
Conditions for the tests were carefully 
standardized. Solutions were thoroughly 


filtered saliva was introduced into the 
solution, and the time required for com- 
plete hydrolysis of starch was determined 
by the spot-plate method. The chang- 
ing of the mixture of starch and iodine 
from light brown to yellow was taken 
as an indication of complete hydrolysis 
and served as the diastatic index of the 
saliva. 
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RESULTS AND DISCUSSION 


The diastatic index for each individual 
is shown in Tables 1 and 2. In general, 
the time required for starch hydrolysis 
was greater in non-carious than in cari- 
ous cases. The average time for complete 
diastatic action of the saliva in all sev- 
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increase in the degree of dental caries. 
(Fig. 1.) 

It was found that, in the non-carious 
groups (Table 1), a number of individ- 
uals possessed diastatic indices compar- 
able to those in the carious groups 
(Table 2). This was especially notice- 


enty-six non-carious cases was 9.3 min- able in Groups A and B. It was not 
TasLe 2.—Diastatic Activity oF SALIvA or Carious INpivipuALs 

Group D Group E Group F Group G Group H 
Case D.I.* Case D.I. Case D.I. Case D.I. Case DI. 
44 4.0 30 5.0 10 a3 2 4.0 3 1.5 
5.0 48 8.0 53 14 4+ 
6l 5.0 87 2.5 59 8.5 18 4.5 6 a5 
78 9.5 90 11.0 135 ‘3 21 6.0 15 35 
80 y 108 22 137 4.0 24 4.5 16 1.5 
84 3.5 118 26 17 
89 §=13.0 121 4.5 27 5.0 19 5.0 
92 4.5 134 a: 28 3.0 20 4.0 
103 i 143 3.5 34 2.0 22 6.5 
106 . 145 1.5 35 2.5 29 2.5 
116 3.0 40 2.5 32 33 
119 3.0 43 aoe 37 1.5 
122 45 5.0 46 53 
123 3.0 47 5.0 58 4.5 
131 4.5 50 5.0 69 4.5 
132 sua 55 3.5 129 7.0 
141 3.5 64 4.5 166 4.0 
144 3.5 70 4.5 167 3.0 
147 ee 74 7.0 168 3.5 
98 5.0 169 6.0 
101 p 170 5.0 
105 3.0 171 1.5 
112 3.5 172 2:5 
113 2.0 173 3.0 
125 10.0 174 1.5 
127 a5 175 
133 2.5 176 3.0 
142 2.0 177 5.5 

Average 
D.I. 4.4 4.4 4.2 4.1 3.6 


utes ; while, for the ninety carious cases, 
it was 4.0 minutes. It may be observed 
in Table 1 that for the twenty-eight 
immune individuals (Group A), the 
average diastatic index was 9.3 minutes ; 
whereas, for the twenty-eight individuals 
with rampant caries (Group H), the 
average time for complete starch hy- 
drolysis was 3.6 minutes. An increase in 
diastatic activity was accompanied by an 


*Diastatic index; time in minutes for complete starch hydrolysis. 


practicable to reexamine all subjects in- 
cluded in the study. However, periodic 
examinations were subsequently made on 
members of the two non-carious groups 
to see whether caries developed in those 
individuals having a high diastatic ac- 
tivity. Of eleven men in Group A with 
low diastatic indices (24-54 minutes), 
seven, or 64 per cent, developed caries 
within ten months after the initial ex- 
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amination. In Group B, thirteen men 
originally had comparatively high di- 
astatic activities, of which ten, or 77 per 
cent, developed caries within ten months. 
When the diastatic indices of those in- 
dividuals of Groups A and B who de- 
veloped caries within ten months were 
not included in the calculations, the 
average time increased from 9.3 to 10.7 
minutes for Group A (A-1, Fig. 1) and 
from 9.8 to 13.2 minutes for Group B 
(B-1, Fig. 1). These observations seem 
to indicate a close relationship between 
the diastatic activity and the develop- 
ment of dental caries. The negative re- 
sults obtained by Hubbell’ may be ex- 
plained by the fact that too few cases 
were studied. 

Some of the saliva samples used in 
these tests were obtained from inmates 
of the prison farm during the course of 
a study on the influence of grapefruit 
upon oral hygiene and general health. 
Thus, some of the subjects providing the 
samples were examined by the resident 
dentist periodically, and all information 
compiled on this group during the study 
showed a definite improvement in health. 
Therefore, any influence of the grape- 
fruit diet upon these studies would have 
been to reduce rather than to increase 
dental caries. 

From the results presented, it is be- 
lieved that the diastatic activity of saliva 
May serve as an index of caries sus- 
ceptibility. Further, there probably is a 
direct relationship between diastatic ac- 
tivity and the growth of lactobacilli in 
the mouth. 

Oral aciduric bacteria require simple 
sugars for acid production, and it is pos- 
sible that, in this respect, diastatic ac- 
tivity may be an essential factor. By 
virtue of the action of ptyalin on com- 
plex carbohydrate, simpler sugars are 
formed and thus made available for acid 
fermentation by aciduric organisms, 
which are almost invariably present irre- 
spective of the incidence of dental caries. 
This may aid in explaining why Jay’ 
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has been able to control caries in some 
cases by restricting sugar alone, while, in 
other cases, both sugar and starch had 
to be restricted. 


SUMMARY AND CONCLUSIONS 


Saliva from 166 subjects was examined 
for ptyalin content, with the starch- 
iodine technic. Oral examination at the 
time the saliva samples were collected 
permitted the segregation of the subjects 
into eight groups, namely: (A) non-cari- 
ous, no teeth filled nor missing, (B) 
non-carious, no teeth filled, teeth missing, 
(C) non-carious, teeth filled, (D) first 
degree caries, (E) second degree caries, 
(F) third degree caries, (G) fourth de- 
gree caries and (H) rampant caries. 

The average diastatic index of each 
group showed a direct relation to the in- 
cidence of caries, the greater diastatic 
activity being accompanied by a higher 
incidence of tooth decay. 

The average diastatic index of individ- 
uals with rampant caries was three times 
that of individuals showing no caries. 

It is suggested that the diastatic ac- 
tivity of saliva be used as an index of 
caries susceptibility. 

G. W. Bogikes, of the District of Co- 
lumbia Penal Farm, Lorton, Va., and 
W. L. Smallwood and Sterling V. Mead, 
Washington, D.C., cooperated in the 
selection and examination of dental pa- 
tients used in this study. 
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FACTORS IN THE ETIOLOGY OF MOTTLED 
ENAMEL 


By DeEps, Ph.D., San Francisco, Calif. 


NTEREST in the chronic toxicity of 
fluorine had its origin in the problems 
confronting four groups of investiga- 

tors. Three of these groups were directly 
concerned with the public health aspects 
of exposure to fluorine and fluorine com- 
pounds, while the fourth group was more 
immediately interested in the effects of 
feeding phosphate rock to cattle as a 
mineral supplement to the diet. 

The data secured by all four groups of 
investigators have contributed to our un- 
derstanding of chronic fluorine poison- 
ing and, in particular, its relation to the 
production of mottied enamel. Two re- 
views on fluorine poisoning published in 
1933”? contained about 120 references 
each, and the monograph published by 
Kaj Roholm® in 1937 listed 893 refer- 
ences. At the present time, the list of 
contributions to the subject is even 
greater. Due credit for the contributions 
made by various investigators is given in 
the three above-mentioned publications. 
Therefore, in the interest of conserving 
space, references will generally be 
omitted in the summary of the basic facts 
regarding fluorine toxicity. This sum- 
mary will be followed by a discussion of 
recently demonstrated factors in the pro- 
duction of mottling of enamel, and by 
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evidence that ingestion of cadmium can 
produce a similar, if not identical, enamel 
defect. 


EARLY STUDIES 


The studies of the first group of inves- 
tigators were directly concerned with the 
relation of mottling of enamel to drink- 
ing water and in particular to its fluorine 
content. The second group of workers 
was interested in the chronic toxicity of 
fluorine-containing insecticides used as 
substitutes for sprays of lead arsenate. A 
third group of investigators was inter- 
ested in chronic fluorine poisoning be- 
cause people and livestock were subjected 
to the fluorine gas discharged in certain 
industries, and workers engaged in the 
mining and grinding of cryolite, sodium 
aluminum fluoride, were subjected to an 
industrial hazard. Phosphate rock con- 
taining varying amounts of fluorine is 
used as a mineral supplement in feeding 
cattle, and consequently the investigators 
in various agricultural experiment sta- 
tions constituted a group interested in the 
general problem of fluorine toxicity. 

Perhaps the most extensive data on 
and most conclusive evidence of the tox- 
icity of fluorine for man concern the 
presence of mottled enamel in persons 
indigenous to certain endemic areas, 
where the severity of the enamel defect 
is correlated with the fluorine content of 
the drinking water. Drinking of these 
waters or the administration of sodium 
fluoride in concentrations equivalent to 
that in the water has been shown to 
cause bleaching of albino rat incisors. 

The wide distribution of these areas 
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where mottling of enamel is endemic in 
the United States is shown in Figure 1. 
The world-wide distribution of such areas 
is shown in Figure 2. Doubtless, the areas 
are even more numerous than here indi- 
cated, but surveys are lacking to prove 
this. That fluorine is widely distributed 
in the soil is indicated by the report that 
fluorine ranks twentieth among the ele- 
ments in frequency of occurrence. 

For corivenience in clarifying the vari- 
ous stages or severity of mottling of 
enamel as seen in man, H. T. Dean,‘ of 
the U. S. Public Health Service, pre- 
pared a set of drawings. (Fig. 3.) More 
recently the classifications “moderately 


@ AREAS WHERE MOTTLED ENAMEL 
BEEN DEMONSTRATED BY SURVEYS NO foR\* 
RECORDED IN THE LITERATURE 
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enamel on the anterior surfaces of the 
upper and lower incisors develops a 
brown tint, which rapidly darkens until 
almost complete coloration is recorded 
between 20 and 30 days of age. The 
upper incisors are somewhat darker than 
the more rapidly growing lower incisors. 
If a fluorine compound, such as sodium 
fluoride, is mixed with the diet and fed 
to albino rats from the time of weaning, 
the coloration of the incisor teeth is 
either retarded or completely prevented, 
depending on the dosage of fluorine. 
Under these conditions, we have seldom 
seen the development of striations in the 
teeth. However, if fluorine is adminis- 


Fig. 1.—Distribution of mottling of enamel in United States in August 1938. (From Ameri- 


ican Journal of Public Health. ) 


severe” and “severe” have been grouped 
as “severe.” (Dean, personal communi- 
cation. ) 

The relatively short life span of the 
albino rat, and the ease with which a 
characteristic enamel defect can be in- 
duced by administration of fluorine, 
make the albino rat the animal of choice 
for experimental fluorine poisoning. 
Since the enamel defect produced in the 
rat differs somewhat from that in man, 
it will be described briefly. The incisor 
teeth of the young albino rat are white 
when they erupt. Shortly thereafter, the 


tered to albino rats old enough to have 
normally colored incisor teeth, loss of 
color occurs, but not uniformly over the 
whole anterior surface of the incisors. 
Close inspection of the incisors shows 
bands of normal coloration separated by 
white bands. As the period of feeling is 
continued, the bands of coloration gradu- 
ally disappear, until the whole tooth 
presents an even white appearance. Re- 
productions of normal and banded rat 
incisor teeth are shown in Figures 4 and 
5, respectively. 

If, instead of feeding the sodium 
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fluoride mixed with the daily ration, a 
single dose of sodium fluoride solution is 
injected, a single white band will ap- 
pear subsequently. By repeating the in- 
jection at regular or irregular intervals, a 
series of regularly or irregularly spaced 
white bands may be produced on the 
incisors. 

Under conditions permitting a contin- 
uous daily intake of fluorine, by the addi- 
tion of fluoride to the diet or to the 
drinking water, it is quite generally 
agreed that a concentration of 0.0014 
per cent added fluorine, corresponding 
to 14 parts per million parts of food, will 
cause a detectable degree of bleaching 
of the albino rat incisor. Therefore, the 
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the rat, bleaching of the incisor teeth 
can be produced at any age by an ade- 
quate dosage of fluorine. In man, mot- 
tling is produced only in those teeth 
which were being formed at the time of 
the fluorine intake. Therefore, it is a 
defect limited to those individuals who 
used a water containing toxic amounts of 
fluorides during the susceptible period. 
In the rat, chronic feeding of fluorine 
has been shown to cause retardation of 
growth rate. Figure 6 shows two litter 
mates, one of which received a normal 
(control) diet, while the other received 
a diet containing 0.1 per cent sodium 
fluoride. When growth is used as a cri- 
terion of toxicity, it may be easily dem- 


Fig. 2.—Countries or sections thereof in which occurrence of mottling of enamel in at least 


one area has been reported. 


rat is less susceptible than children, in 
whom a concentration of 1 part fluorine 
per million parts of drinking water is 
effective. This conclusion does not take 
into consideration the species difference 
in time required for calcification. How- 
ever, the conclusion is supported by the 
report of Cox, Matuschak, Dixon and 
Walker,® who state, “The high degree of 
fluorine required to produce mottled 
molars is more evidence that the rat is 
less sensitive to fluorosis than man.” 
Another important difference between 
the rat and human species is related to 
the fact that, in rats, the incisor teeth 
grow continuously throughout life. In 


onstrated that the more soluble fluorine 
compounds, such as sodium fluoride, are 
more toxic than the less soluble com- 
pounds, such as cryolite (sodium alum- 
inum fluoride). The dosage of fluorine 
required to cause bleaching of the rat 
incisors is so low that, when it is used 
as a criterion of toxicity, differences in 
water solubility of fluorine compounds 
become of little or no importance. 
Another effect of fluorine that may be 
observed in rats is a loosening of the in- 
cisors in the sockets and a marked over- 
growth, due to a loss of apposition. Such 
overgrowth, produced on a diet contaia- 
ing 0.05 per cent cryolite, is shown in 
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Figure 7. Figure 8 shows an upper in- 
cisor removed at necropsy. 


NATURE OF FLUORINE ACTION 


The evidence concerning the mech- 
anism by which fluorine induces its char- 
acteristic effect on teeth may now be 
summarized. This evidence is entirely 
concerned with the experimental rat. 
The action is not due to calcium depriva- 
tion, nor can it be counteracted by 
calcium-administration as is the case with 
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that the added fluorine content cor- 
responded to an amount known to be 
effective in bleaching rat incisors. Al- 
though large amounts of both calcium 
and phosphate were obviously added, in 
excess of the fluorine, bleaching oc- 
curred as readily as with an equivalent 
amount of fluorine in the form of sodium 
fluoride. 

At necropsy, the ribs of fluorine- 
poisoned rats are seen to be whiter, thin- 
ner and more fragile than those of control 
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Fig. 3.—Degrees of mottling of enamel in man. 


acute fluorine poisoning. There is no 
change in blood calcium levels associated 
with feeding of fluorine in amounts 
capable of causing bleaching. These con- 
clusions have been strikingly confirmed 
by experiments involving the feeding of 
diets to which dicalcium phosphate con- 
taminated with fluorine had been added. 
On the basis of the known fluorine con- 
tent, it was possible to add the dicalcium 
phosphate to the diet in such amounts 


rats. Alteration in the jaw bones caused 
by chronic fluorine poisoning has been 
the subject of investigation by Pachaly.°® 
By vital staining with alizarin, he dem- 
onstrated the interference with calcium 
deposition in the maxillary bone. 
Biochemical evidence obtained by us 
has given information with regard both 
to bone injury from chronic fluorine 
poisoning and to the mechanism of the 
injury. The work of Robison’ has defi- 
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nitely established the significance of 
phosphoric esters in metabolism and the 
importance of the enzyme phosphatase 
in hydrolyzing these esters, the liberated 
phosphate ion being utilized in the proc- 
ess of calcification. Because of the action 
of fluorine compounds on enzymes in 
general, it seemed logical to investigate 
the action of fluorine on the enzyme 
phosphatase. 

It has been claimed by Phillips* that 
chronic fluorine poisoning of heifers and 
swine is characterized by an increase in 
plasma phosphatase. Attempts by us to 


— 


Fig. 4.—Normal rat incisors. 


study plasma phosphatase in rats failed 
to yield any conclusive results. There- 
fore, attention was turned to a study of 
bone phosphatase. 

When the bone phosphatase of fluorine- 
fed rats was compared with that of con- 
trol rats, it was found that fluorine tox- 
icity was associated with a decrease in 
bone phosphatase activity up to age lim- 
its of about jo days. This relationship 
exists only under strictly controlled con- 
ditions. 

The control and experimental rats 
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must be obtained from litters of the same 
size and within one or two days of the 
same age. Two rats having litters within 
one or two days of each other were 
selected, and the larger litter was reduced 
in number to that of the smaller. Within 
one day after delivery of the litters, one 
of the mother rats was placed on a diet 
containing fluorine, the other being al- 
lowed to remain on the normal (control) 
diet. Up to the time of weaning, the 
only source of fluorine for the young rats 
in the experimental group was _ the 
mother’s milk. 


Fig. 5.—Banding of rat incisors from diet 
containing 0.0028 per cent fluorine. 


At five-day intervals, one control rat 
and one experimental rat were killed, 
and, after muscle and tendon tissues 
were carefully removed, determinations 
of bone phosphatase activity were made 
on the combined femur, fibula and tibia. 
Figure g illustrates the correlation be- 
tween bone phosphatase activity and 
fluorine poisoning. 

In addition to this correlation, it was 
found that the extent to which the bone 
phosphatase activity of the experimental 
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rats deviated from that of the controls 
agreed roughly with the deviation of the 
growth curve from the normal. The 
more nearly the experimental growth 
curve approximated a normal growth 
curve, the slighter the deviation in bone 
phosphatase activity. 

To what extent can these results ob- 
tained in vivo be duplicated in vitro? To 
answer this question, and to obtain fur- 
ther information on the mechanism of 
fluorine poisoning, the ability of an active 
bone phosphatase preparation to hydro- 
lyze sodium glycerophosphate in the 
presence of varying molar concentrations 
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10°°N reduced the activity of bone phos- 
phate to 8 per cent of that of controls. 
The fact that cadmium causes bleaching 
of rat incisors certainly militates against 
the idea that calcium deficiency plays a 
réle in the action of fluorine. 


ENDOCRINES AS FACTORS 


In experimental fluorine poisoning, 
both acute and chronic, one finds a vari- 
ation in susceptibility to dosage. Not all 
rats on a given daily intake respond with 
the same degree of bleaching of the in- 
cisor teeth. This is not surprising, for 
the data on most toxic agents reveal both 


Fig. 6.—Litter mates. Inhibition of growth resulted in the animal above from a diet con- 


taining 0.1 per cent sodium fluoride. 


of sodium fluoride was studied. It was 
found that sodium fluoride decreased the 
activity of bone phosphatase and that 
the inhibition was roughly proportional 
to the fluoride concentration and could 
be demonstrated in a concentration as 
low as one two-hundredth molar. 

The ingestion of cadmium has an 
effect on rat incisors indistinguishable 
from that of fluorine ingestion. Experi- 
ments with cadmium chloride in vitro, 
like those with fluorine, showed that 
cadmium chloride in a concentration of 


a species and an individual variation in 
susceptibility. No doubt children born 
and reared in an endemic area and using 
the same water supply exhibit consider- 
able variation in severity of mottling of 
the enamel. There are no doubt many 
factors, both intrinsic and extrinsic, in 
such variability. Usually, when pressed 
for an explanation of such variability, 
we say that it is due to a difference in 
functional state, but this is merely a re- 
statement of the problem and adds 
nothing to the fund of knowledge. The 
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mechanism of toxic action varies from 
one toxic agent to another, and the fac- 
tors that account for the variation in re- 
sponse or difference in functional state 
may account also for the results ob- 
served with one agent, but not with 
another. Considerable time might be 
spent in discussing the general aspects 
of this problem. Attention is called to 
the general problem of variability of re- 
sponse merely to emphasize the impor- 
tance of the following observations. 

In our studies on fluorine toxicity, we 
have observed two factors in producing a 
given functional state ; i. e., in determin- 


Fig. 7.—Loss of apposition and overgrowth 
of incisors from diet containing 0.05 per cent 
cryolite. 


ing the response to a given daily intake 
of fluorine. These two factors are the 
activity of the thyroid gland and the 
secretion of thyrotropic hormone by the 
anterior pituitary gland. These merit dis- 
cussion because of their probable prac- 
tical importance in the problem of 
mottled enamel in man. 

The literature on fluorine poisoning 
contains references to the relationship of 
both the thyroid and the pituitary glands 


to fluorine, but the interest has always 
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centered on the effect of fluorine on 
these structures. No reference has been 
found on the reverse relationship, the 
effect of glandular activity on the tox- 
icity of fluorine as manifested in the 
production of enamel dystrophy. The 
nearest approach to such a relationship 
was the observations of Phillips and 
his co-workers® and of Karnofsky and 
Cronkite.*° The former authors showed 
that thyroid and fluorine exerted a syner- 
gistic effect on the basal metabolic rate. 
A given dose of fluorine was shown to 
have no effect on the basal metabolic 
rate, but when it was given in conjunc- 
tion with thyroid, the effect was much 
greater than that from thyroid alone. 
The latter investigators demonstrated 
that the injection of thyroxin caused the 


Fig. 8.—Marked overgrowth of upper in- 
cisor resulting from diet containing 0.05 per 
cent cryolite. 


teeth of young rats to erupt at an earlier 
date. Since rat teeth are normally white 
at the time of eruption, it is not surpris- 
ing that no report was made on the effect 
of thyroxin on tooth coloration. 

During the course of our work, it 
became necessary to induce overeating 
in albino rats, using a diet containing 
a small but known amount of fluorine. 
The details of this investigation are re- 
ported elsewhere," but the salient fea- 
tures will be given here. Overeating may 
be induced by adding 0.2 per cent 
powdered thyroid to the basic rat diet 
employed, or by the daily injection of 
protamine zinc insulin. Since the in- 
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crease in food intake induced by the 
treatment with protamine zinc insulin 
was equal to or greater than that in- 
duced by feeding thyroid, and since the 
insulin treated rats exhibited no en- 
hanced bleaching, it is evident that the 
greater daily fluorine intake resulting 
from an elevated food intake was not 
responsible for the marked bleaching 
seen in the thyroid fed rats. In brief, 
the feeding of powdered thyroid, equiv- 
alent to a state of hyperthyroidism, had a 
marked synergistic effect on the action 
of fluorine on tooth coloration. The re- 
sults of this investigation are shown 
graphically in Figure ro. 

In Figure 10, +++ represents com- 
plete bleaching .of the incisor teeth; 
— indicates the brown color seen on the 
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Fig. 9.—Correlation between bone phos- 
phatase activity and fluorine poisoning. 


tooth of the normal adult albino rat, 
and ++, + and + correspond to inter- 
mediate degrees of bleaching. This ar- 
bitrary evaluation of the degree of 
bleaching permitted the observer to 
duplicate closely his estimate of the 
amount of bleaching even when the ani- 
mal which was being examined was 
unknown, and the estimate of one ob- 
server would agree well with that of 
another. For purposes of plotting, the 
plusses assigned to the individual ani- 
mals in each group were averaged. 

A logical explanation for this syner- 
gistic action of thyroid on fluorine tox- 
icity may readily be based on two 
observations. The explanation is related 
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to the growth stimulation resulting from 
thyroid therapy. The first observation 
concerns the greater toxic action of 
fluorine on the lower incisor than on 
the upper. In normal rats and rabbits, 
the lower incisors grow more rapidly 
than do the upper, the latter growing 
about two-thirds the rate of the former. 
It is a repeatedly confirmed generaliza- 
tion that young or rapidly growing ani- 
mals or tissues respond more readily to 
the toxic action of a variety of agents 
than do mature animals. In rats, fluorine 
bleaching occurs earlier or on a lower 
dosage on the rapidly growing lower in- 
cisors than on the slower growing upper 
incisors. The second observation is that 
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of Karnofsky and Cronkite,!° who re- 
ported that the rate of incisor tooth 
eruption in rats is markedly accelerated 
by the injection of thyroxin. These two 
observations suggest that the toxic ac- 
tion of a given dosage of fluorine is 
enhanced by the increased rate of differ- 
entiation and growth of the organism 
caused by feeding thyroid. 

In view of this synergistic action of 
thyroid on fluorine toxicity, it may be 
expected that the thyrotropic hormone 
secreted by the anterior pituitary might 
also sensitize one to the toxic action of 


on 
been 
, the 
tox- 
the 
The 
nship 
and 
and 
wed 
rate. 
mn to 
bolic 
junc- 
uch 
lone. 
ated 
| 
| 
A 
rlier 
hite 
tect 
ting 
ing 
ine. 
re- 
fea- 
may 
ent 
diet 
of 
in- 


1812 


fluorine, an action mediated through the 
stimulation of the thyroid gland. Since 
the details of the investigation designed 
to test this possibility have been reported 
elsewhere,” only the results need be sum- 
marized here. 

Four groups of rats approximately the 
same age and weight were used. The 
basic diet given to all rats contained 
0.001 per cent fluorine, an amount too 
small to seriously retard the rate of 
tooth coloration in the growing rat. One 
group served as controls and the three 
other groups received daily except Sun- 
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Fig. 11.—Effect of thyrotropic hormone in- 
gestion on fluorine toxicity. 


day subcutaneous injections of 0.02, 0.1 
and 0.5 cc. of thyrotropic hormone pre- 
pared from beef anterior pituitary glands 
by the flavianate method.** The rate of 
incisor tooth coloration was evaluated 
and plotted graphically as previously de- 
scribed. The results of the experiment 
are shown graphically in Figure 11. 

The graph shows that the character- 
istic coloration of the incisor teeth of the 
control rats proceeded normally. The 
lowest dosage of thyrotropic hormone 


THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


permitted rapid tooth coloration, but at 
a rate somewhat slower than in the con- 
trol group. The rats receiving 0.1 cc. of 
the hormone showed an almost normal 
rate of coloration until the tenth day, 
but, from the tenth to the seventeenth 
day, the rate of coloration was definitely 
retarded. On the highest dosage, 0.5 cc. 
of thyrotropic hormone, the rate of tooth 
coloration started to deviate sharply 
from normal on the tenth day, and ac- 
tually showed increased bleaching until 
the seventeenth day, after which the de- 
velopment of incisor tooth coloration was 
resumed. Since rats become refractory to 
the action of thyrotropic hormone, the 
bleaching effect of fluorine does not 
persist. 

Thus far, experimental evidence has 
been summarized on three points of in- 
terest in the production of mottling of 
enamel. The points concern (1) the 
meclianism of fluorine poisoning as ex- 
hibited in ‘an inhibitory action on the 
enzyme bone phosphatase, (2) the in- 
creased sensitivity to fluorine poisoning 
in the presence of a hyperactive thyroid 
gland and (3) an increased sensitivity to 
fluorine brought about by an increased 
output of thyrotropic hormone. These 
last two points are believed to be im- 
portant factors in the individual varia- 
tion in susceptibility to fluorine poi- 
soning. 

One other point of interest to the den- 
tal profession should be mentioned. Ref- 
erence is made to the recent evidence™ 
that ingestion of fluorine lowers the inci- 
dence of dental caries. Fluorine occurs 
naturally in the mineral apatite in com- 
bination with phosphate. It is interesting 
that Gautier and Clausmann* found that 
the fluorine of the tissues is localized in a 
specific manner, and that fluorine accom- 
panies the alkaline earth phosphates and 
increases with them. A natural charac- 
teristic of calcium fluorphosphate is hard- 
ness, or resistance to abrasion. If, as sug- 
gested by the report of Gautier and 
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Clausmann, the fluorine found in teeth 
is in the form of fluorapatite, it could 
modify the hardness of teeth and con- 
ceivably make them more resistant to 
caries. 


CADMIUM 


Earlier in this discussion, mention was 
made of the fact that cadmium ingestion 
has an effect on rat incisors indistinguish- 
able from that of fluorine. The details 
of the investigation on the toxic action of 
cadmium will be published elsewhere, but 
the phase of the work relating to mottled 
enamel may be discussed here because of 
its theoretical interest and possible prac- 
tical importance to dentists. 
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Does cadmium sensitize or predispose the 
animal to the effect of subminimal 
amounts of fluorine unavoidably present 
in the diet? In other words, are the ef- 
fects of cadmium and fluorine ingestion 
synergistic or additive? Since we were 
not successful in designing experiments 
to answer these questions conclusively, 
only one of the experiments demonstrat- 
ing the action of cadmium will be de- 
scribed. 

The most direct method of answering 
these questions would be to compare a 
control group of animals on a basic diet 
known to be free of fluorine with a group 
of rats on the same fluorine-free diet, but 
containing cadmium. If bleaching of the 
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Fig. 12.—Bleaching of rat incisors from diet containing 0.0062 per cent cadmium. 


The studies on the chronic toxicity of 
orally ingested cadmium demonstrated 
that the most delicate criterion of tox- 
icity in the albino rat was bleaching of 
the incisors similar to, if not identical 
with, that associated with fluorine. On 
a diet containing 0.0016 per cent of 
added cadmium in the form of cadmium 
chloride, albino rats grew normally, but 
exhibited an unmistakable degree of 
bleaching of the incisor teeth. This un- 
expected and striking observation raises 
several questions. Is the enamel defect 
caused by the ingestion of cadmium the 
same as that caused by fluorine? Is cad- 
mium per se responsible for the effect? 


incisors resulted in the latter group, cad- 
mium would be shown to be the causa- 
tive agent. If there was no bleaching in 
the absence of fluorine, the cadmium 
action would have to be regarded as due 
to a sensitization to fluorine. Unfortu- 
nately, the preparation of an absolutely 
fluorine-free diet has not yet been ac- 
complished. Since it seemed reasonable 
to assume that the bone ash used in the 
preparation of the basic diet was the 
principa! source of the native fluorine, a 
basic diet was prepared with the follow- 
ing modification: The bone ash was 
omitted, but approximately the same 
concentrations of calcium, magnesium 
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and phosphorus were attained by the ad- 
dition of c.p. chemicals. 

Three groups of three rats each were 
used, as follows: The first group served 
as controls and received the supposedly 
low-fluorine basic diet. The second group 
received the same diet plus 0.0062 per 
cent cadmium. The third group received 
the basic diet plus 0.0062 per cent cad- 
mium and 0.0014 per cent fluorine. 
Coloration of the incisor teeth was 
evaluated and plotted graphically as de- 
scribed above. (Fig. 12.) 

It will be seen that the curve for the 
control group of rats drops abruptly to 
the base line and remains close thereto, 
thus indicating a low native fluorine 
content in the basic diet. The other two 
curves show that coloration of the teeth 
started to develop, but in about fourteen 
days a bleaching effect became evident 
and proceeded rapidly thereafter. In view 
of the low native fluorine content of the 
basic diet, these results suggest, but do 
not prove conclusively, that cadmium in- 
gestion per se can cause bleaching of rat 
incisors and that the action is not due to 
a sensitization of the rats to fluorine pres- 
ent in the diet. This conclusion is sup- 
ported by the fact that cadmium is a 
potent inhibitor of the enzyme bone 
phosphatase in vitro. 

Since the enamel defect produced in 
rats by fluorine ingestion is generally ad- 
mitted to be the counterpart of that pro- 
duced in man, and since cadmium inges- 
tion produces the same or similar action 
in rats, it may be concluded that cad- 
mium can cause enamel dystrophy in 
man. The incidence of exposure to cad- 
mium being unknown, it is not possible 
to assert that any of the cases of mottled 
enamel are due to chronic ingestion of 
cadmium. Perhaps the chief value of this 
report on the toxicity of cadmium lies in 
its prophetic nature. 


SUMMARY 


1. In the expérimental production of 
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defective enamel in rats, the toxic action 
of fluorine may be associated with its in- 
hibitory effect on the enzyme phospha- 
tase. 

2. Administration of thyroid greatly 
enhances the susceptibility to fluorine 
poisoning. 

3. Administration of the thyrotropic 
hormone secreted by the anterior pitui- 
tary gland increases susceptibility to 
fluorine toxicity. 

4. Variations in the activity of the thy- 
roid and pituitary glands may be factors 
in the individual variation in susceptibil- 
ity to fluorine toxicity. 

5. Cadmium ingestion causes defects 
of the enamel in rats and in man. 
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THE IMPACTED MANDIBULAR THIRD MOLAR: 
CLASSIFICATION, DIAGNOSIS AND OPERATIVE 
TECHNIC 


By Ratpu B. Rope, D.D.S., St. Louis, Mo. 


ODAY, the profession of dentistry 
i not only a recognized science of 

the first order: it boasts of a 
growth and development equal in rap- 
idity and extension to that of any allied 
medical or surgical science. Yet, it is 
just a century ago that the first known 
dental school was established in Balti- 
more, Md. Prior to that time, there was 
little literature on the subject. 

Probably one of the most remarkable 
features of this incredible development 
is oral surgery, a subject which pro- 
gressed but slowly during the early years 
after its inception, but a practice that, 
in our own time, has attained an im- 
portance equal in dentistry to general 
surgery in medicine. 

The man who is considered the 
“father” of this comparatively new sci- 
ence was James Edward Garretson, who 
undoubtedly received much of his in- 
spiration from the work of his brilliant 
predecessor, Simon P. Hullihen. Garret- 
son was a graduate dentist and professor 
of anatomy in the Philadelphia School 
of Anatomy from 1862 to 1867. At that 
time, oral surgery was the province of 
either the general surgeon or the den- 
tis. There was no legislation regulating 
the practice of the respective professions. 
It was during his tenure as professor of 
anatomy that Garretson became con- 
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vinced that this branch of surgery called 
for special training. In 1869, although 
there was much opposition to specialties 
on the part of the medical profession, 
Garretson was appointed oral surgeon 
to the hospital of the University of Penn- 
sylvania, the first official recognition and 
the birthday of oral surgery as a 
specialty. 

In 1895, William Konrad Roentgen 
announced the discovery of the roentgen 
rays, the diagnostic value of which den- 
tistry recognized almost immediately. In 
1896, only one year after its discovery, 
C. Edmund Kells, a dentist, of New 
Orleans, gave the first dental roentgen 
ray clinic before the Southern Dental 
Association. 

The development of roentgenology is 
perhaps the most powerful stimulus that 
dentistry has ever received ; for certainly 
it has benefited every phase of dentistry. 
Through its use, we are able to identify 
conditions which would not be apparent 
from clinical examination and to avoid 
guesswork in diagnosis, thus building 
technic on a solid foundation of fact. 
But what is perhaps most significant and 
encouraging is the fact that roentgen- 
ology revealed pathologic conditions 
which have been found to be contribut- 
ing factors in systemic disturbance, and 
thereby brought medicine and dentistry 
into a working partnership. 

Roentgenology permitted a standard- 
ization of technic in oral surgery that 
greatly advanced the progress of the 
specialty. The World War provided 
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further impetus in that many dentists 
who observed and had experience in oral 
surgery during the war became interested 
in the subject and took up the specialty 
on their return to private practice. 

It was during those progressive years 
just prior to the World War that George 
B. Winter began, with the help of roent- 
genology, to evolve his classification and 
diagnosis of impactions of the mandi- 
bular third molar and to base his opera- 
tive technic on that classification and 
diagnosis. The nomenclature he gave to 
the classification is as foilows: vertical, 
mesioangular, distoangular and horizon- 
tal impaction, with variations in deflec- 
tions and anomalies. 

This classification 


required several 


years of intensive research. Old burying 
grounds were searched for mandibles 
containing impacted third molars. Cross- 
sections were made of some of these 
mandibles and they were thoroughly 
studied with the aid of roentgenology 
and photography. Wires were placed in 


the inferior dental canal to determine 
the relation of the canal to the roots 
of the mandibular third molar. Ex- 
tracted mandibular third molars were 
examined and photographed to deter- 
mine the various sizes and shapes of the 
crowns, the root formations and the 
anatomic variations. Impression study 
models were made of the third molar 
region in order to note the relation of 
the supporting structures. 

Before any progress could be made in 
the classification, there had to be a 
standardized roentgenologic technic for 
the impacted mandibular third molar. 
The film is placed on the lingual side 
of the teeth with the side of the film at 
a right angle to the target rays. The 
patient’s forefinger is used to hold the 
film in place so that it is firm against 
the teeth but does not exert enough pres- 
sure to bend the film buccally. The 
occlusal surfaces of the molar teeth must 
be on a horizoftal plane. Where the 
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crowns of the molar teeth are tilted 
lingually to some extent, it is necessary to 
tilt the patient’s head in the opposite 
direction to keep the occlusal surfaces 
on a horizontal plane. For a vertical 
impaction, the proximal end of the film 
protector is at the mesial surface of the 
first molar. When the third molar is 
impacted in a mesioangular, distoangular 
or horizontal position, the proximal end 
of the film protector is at the center of 
the first molar. 

In addition to the lingual view roent- 
genogram, an occlusal view is often 
necessary for a complete diagnosis of an 
impaction of the mandibular third 
molar. The film is placed on the occlusal 
surface of the teeth with the proximal 
end of the film protector at the center 
of the first molar and in such manner 
that there is an equal amount of film on 
each side, buccal and lingual, of the 
molar teeth. The patient is asked to close 
the mouth, biting to hold the film in 
place. Originally, the patient held the 
film in place with the forefinger, but it 
was found that closing the mouth re- 
laxed the soft tissues and let the chin 
come forward for better angulation. The 
head is tilted so that the side of the 
mandible containing the impacted tooth 
is turned upward and elevated as far as 
possible. The cone is directed upward 
at an obtuse angle as closely as the case 
will permit toward the inferior border 
of the mandible. The cone is then ad- 
justed so that the rays will pass in a 
straight line through the inferior border 
of the mandible to the crown of the 
impacted third molar and will cast a 
perfect shadow of the crown upon the 
roentgenogram, but will not show any 
part of the roots of the first and second 
molars, as they will be superimposed 
upon the crowns if the roentgenogram 
is correctly made. 

An extra-oral film is necessary when 
an odontoma, trismus, cellulitis or a 
cystic formation is present, or when the 
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third molar is in an unusual position. 

The importance of a correctly made 
roentgenogram cannot be overempha- 
sized. If the film is correctly made, with 
the normal third molar as a control, 
any deviation from the normal can be 
immediately detected. Any degree of 
distortion due to incorrect angulation 
may lead to a false diagnostic conclusion, 
which will complicate operative proce- 
dure. 

After a true picture of an impacted 
mandibular third molar has been ob- 
tained and supplemented by clinical 
examination, there are a number of 
general routine observations to be made. 
These are as follows: the condition of 
the enamel cap of the first and second 
molars; the interproximal contact of 
the first and second molars; the relation 
of the third molar to the occlusal sur- 
faces of the first and second molars; the 
condition of the pulp chambers of the 
first, second and third molars, and of 
the crown of the second molar; defiec- 
tions; the condition of the inferior den- 
tal canal, and evidences of pathologic 
involvement. 

From a lingual view roentgenogram, 
the diagnostic points that govern the 
instrumentation and operative technic 
are as follows: (1) the distance for 
access; (2) the contact of the crown of 
the third molar with the second molar ; 
(3) accessibility or inaccessibility; (4) 
the height of the superior border of the 
ossistructure ; (5) the condition of the 
interseptum ; (6) the size and shape of 
the mesial root; (7) the condition of 
the septum; (8) the size and shape of 
the distal root; (9g) the size and shape 
of the crown; (10) the distal ossistruc- 
ture. 

When an impacted mandibular third 
molar is said to be accessible, no excision 
of ossistructure is necessary in order to 
apply the exolever at the mesiobuccal 
surface. When it is inaccessible, excision 
of ossistructure is necessary in order to 


apply the exolever at the mesiobuccal 
surface. 

The impacted mandibular third molar 
may be in alinement with the first and 
second molars, in which case it is termed 
a no deflection. It may be out of 
alinement buccally and is termed a buc- 
cal deflection ; out of alinement lingually 
and is termed a lingual deflection; out 
of alinement buccolingually and _ is 
termed a buccolingual deflection. The 
degree of deflection is determined from 
the diagnostic points shown in the occlu- 
sal view roentgenogram as compared with 
the lingual view and clinical examination. 

The occlusal view also establishes the 
available fulcrum for leverage. It shows 
the ossistructure lingually from the im- 
pacted tooth and definitely eliminates it 
for use as a fulcrum, owing to its being 
thin and easily fractured. It allows the 
determination of any ledges of the 
lingual or buccal plates that may extend 
over a part of the occlusal surface. It 
shows any space along the buccal side 
or such a v-shaped space as sometimes 
exists at the mesiobuccal surface. It 
reveals any pathologic condition exist- 
ing along the buccal side, which, if 
present, will greatly reduce the amount 
of excision when operative procedure 
is instituted. 

The comparative alinements to be 
determined from the lingual and oc- 
clusal view roentgenograms are as fol- 
lows: the alinement of the buccal and 
lingual surfaces of the third molar when 
there is no deflection with the corres- 
ponding surfaces of the second molar; 
the alinement of the third molar when 
a part of the crown is deflected buccally 
out of alinement with the distobuccal 
surface of the second molar; the aline- 
ment of the third molar when its oc- 
clusal and buccal surfaces are deflected 
to a slight extent lingually, and the aline- 
ment of the third molar when its occlu- 
sal surface is deflected buccolingually. 

In all classifications of the mandibular 
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third molar when impacted, the degree 
of impaction may vary in cases having 
the same deflection. With the vertical 
impaction as an illustration, in a number 
of cases presenting no deflection, one 
may be a case in which the superior 
border of the ossistructure extends up 
to the gingival third, leaving the buccal 
surface free of ossistructure, and an- 
other may be a case where the superior 
border of the ossistructure extends up to 
the occlusal surface, indicating that the 
ossistructure extends over the entire 
buccal surface. In an occasional case, 
the ossistructure may extend over the 
entire distal, occlusal and buccal sur- 
faces of the third molar. 

In a mesioangular impaction of the 
third molar, the same deflections are 
found as in the vertical, but the degree 
of deflection may be more extensive. In 
the distoangular impaction, the deflec- 
tions are not so marked as in the vertical 
and mesioangular types. In the horizon- 
tal impaction, the deflections are more 
pronounced than in any other type. 

Occasionally, an extreme lingual de- 
flection of a horizontal impaction is 
encountered, with the tooth turned 
completely crosswise, when it is classified 
as a complete lingual impaction. A 
lingual view roentgenogram will show 
only the occlusal surface of the crown, 
with no delineation whatever of the 
root formation. In order to obtain even 
an approximate idea of the root forma- 
tion, a distorted lingual view is made in 
addition to the occlusal view. The film 
is placed in the usual manner, but the 
cone of the machine is tilted as in an 
exposure for an upper molar. This 
angulation will cause an elongation of 
the first and second molars, but will 
bring out the root formation of the 
third molar to some extent. 

A torsional deflection may be recog- 
nized in a lingual view roentgenogram 
by making a comparison of the pulp 
chambers and pulp canals of the third 


molar with those of the first and second 
molars. 

The inverted type of impacted mandi- 
bular third molar is an unusual rather 
than a standard classification. 

The root formation to a large extent 
governs the amount of ossistructure that 
must be excised and the lever pressure 
that may be exerted. The root classi- 
fication is as follows: mesial root distal 
and distal root straight; roots inclined 
distally ; roots fused ; both roots straight 
and separated ; mesial root distal, distal 
root mesial; mesial root straight, distal 
root mesial ; extra root; divergent roots ; 
hypercementosed roots; contacting of 
roots. 

Before operative technic is considered, 
the ten diagnostic points on which it is 
based bear repetition. They are as follows : 
(1) distance for access; (2) contact of 
the crown of the third molar with the 
second molar; (3) accessibility or in- 
accessibility ; (4) height of the superior 
border of the ossistructure ; (5) the con- 
dition of the interseptum; (6) size and 
shape of the mesial root; (7) condition 
of the septum ; (8) size and shape of the 
distal root; (9) size and shape of the 
crown; (10) distal ossistructure. 

The various deflections that may be 
encountered must be considered, as no 
deflection, buccal deflection, lingual de- 
flection, buccolingual deflection and 
torsional deflection, all with the mesial 
surface either accessible or inaccessible. 

In a vertical impaction, no deflection, 
mesial surface accessible, after incision 
of the gum tissue has been made, ex- 
cision of the ossistructure distally from 
the third molar is made to permit the 
tooth to be directed distally and upward, 
the extent of the excision being governed 
by the root formation. The blade of the 
ossisector is directed distally to the part to 
be excised at a slight angle toward the 
tooth, always excising toward the tooth. 
Where the ossistructure extends to the 
distolingual surface or over the disto- 
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clusal surface of the third molar, repeated 
applications of the ossisector may be 
necessary in order to excise all of the 
ossistructure over the involved surface. 

Examination of the ossistructure on 
the buccal surface must then be made to 
determine whether the exolever can be 
applied to the bifurcation at the buccal 
surface in order to direct the tooth 
distally and upward in line with its long 
axis. If access cannot be -obtained to 
the bifurcation, a half-moon excision of 
the buccal ossistructure is made at that 
point. The osseous tissue should be left 
smooth and rounded and excision should 
be only sufficient to permit application 
of the exolever, as the heavy cortical 
plate is to be used as a fulcrum. 

After this excision has been made, an 
exolever with a blade of suitable size 
is applied to the mesiobuccal surface 
to direct the tooth upward and distally 
as far as the character of the root for- 
mation will permit. An exolever is then 
applied to the buccal surface at the 
bifurcation to complete the extraction. 

In the vertical impaction, where the 
mesial surface is inaccessible, after suf- 
ficient excision has been made distally 
from the third molar, the blade of an 
ossisector is directed downward on the 
mesiobuccal surface, excising sufficient 
ossistructure to create a space for the 
application of an exolever to the mesio- 
buccal surface. If there is a contact 
of the mesial root of the third molar 
with the distal root of the second molar, 
and the third molar cannot be directed 
distally on account of the liability of 
fracture of the distal root of the second 
molar, an exolever is applied at the 
mesiobuccal surface to create a wedge 
and pressure is exerted downward in 
order to direct the tooth upward out 
of the socket in line with its long axis. 

In a mesioangular impaction, no de- 
flection, mesial surface accessible, when 
the ossistructure is below or to the distal 
surface of the third molar, sufficient 


excision is made distally from the third 
molar to allow the tooth to be directed 
distally and upward, in conformity with 
the root formation, into the space created 
by the distal excision. The size of the 
exolever blade which is applied to the 
mesiobuccal surface in order to direct 
the tooth distally and upward is governed 
by the amount of space on this surface 
which is shown in the lingual view 
roentgenogram. After the tooth has been 
directed distally and upward to a point 
where the mesioclusal surface of the 
third molar will clear the distal surface 
of the second molar, a buccal applica- 
tion of the exolever is made to complete 
the extraction. 

In a mesioangular impaction with the 
mesial surface inaccessible, after the 
distal excision has been made, it will 
be necessary to make sufficient excision 
on the mesiobuccal surface for the ap- 
plication of the exolever to this surface. 
Where the ossistructure extends partially 
or completely over the occlusal surface 
of the third molar, it must be removed. 
Excision on the occlusal surface is in- 
dicated in advance of the distal and 
mesiobuccal excision of ossistructure. 
The blade of the ossisector is directed 
toward the occlusal surface of the third 
molar and excision continued until the 
entire surface is free. After the occlusal 
excision has been made, distal and 
mesiobuccal excision is made as pre- 
viously described, followed by a mesio- 
buccal application of the exolever to 
complete the extraction. 

The mandibular third molar, when 
impacted in a distoangular position, 
presents more complications than are 
found in the other standard classifica- 
tions. In advance of operative procedure, 
the contact of the apical third of the 
root of the third molar with the distal 
root of the second must be noted. As 
a rule, no part of the crown is exposed 
but, if any part is exposed, it will be the 
mesial surface. 
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The excision of ossistructure on the 
distal, lingual and buccal surfaces will 
be more extensive in order to permit the 
tooth to be directed upward in line with 
its long axis, as any distal direction of 
the third molar might cause a fracture of 
the distal root of the second molar. In 
this type of impaction, it is essential 
that any ossistructure impinging on the 
occlusal surface be removed before ap- 
plication of an exolever. Again, an exo- 
lever is applied to create a wedge between 
the mesiobuccal ossistructure and the 
mesiobuccal surface of the third molar, 
exerting pressure downward in order to 
direct the tooth upward out of the 
socket in line with its long axis. 

When the third molar is impacted in 
a horizontal position, the occlusal sur- 
face of the crown is in a vertical position 
as compared with the corresponding 
surface of the second molar. As in all 
classifications, previous to operative pro- 
cedure, the diagnostic points are de- 
termined from clinical examination and 
comparison of the lingual and occlusal 
view roentgenograms. The extent of the 
gum tissue incision is determined by the 
type of deflection. After the gum tissue 
is displaced with the back of the ossisec- 
tor blade, excision of ossistructure is 
made distally from the third molar, 
directing the blade slightly distally from 
the part to be excised and excising 
toward the third molar. After necessary 
excision has been made, the exolever 
technic ix as described for a mesioangular 
impaction. 

If the ossistructure is completely over 
the third molar, an instrument with a 
pointed blade is used for the initial 
penetration, after which excision is con- 
tinued distally from the third molar. 

If the mesial surface is inaccessible, 
excision on the mesiobuccal surface is 
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necessary in order to permit application 
of the exolever to the mesiobuccal 
surface. 

When the third molar is impacted in 
a horizontal position and buccally de- 
flected, the amount of cortical plate on 
the buccal surface and the application 
of the exolever must be carefully con- 
sidered. When the third molar is buc- 
cally out of alinement with the first 
and second molars, the width of the 
cortical plate on the buccal surface is 
reduced in comparison with a case in 
which there is no deflection. The ap- 
plication of the exolever must be made 
to the buccoclusal surface instead of to 
the mesiobuccal surface. A lifting move- 
ment distally and upward is made with 
the exolever in this type of case, using 
as a fulcrum the cortical plate anterior 
to the occlusal surface of the third molar 
instead of the cortical plate on the buc- 
cal surface. 

Where there is a buccolingual deflec- 
tion, excision on the buccal and distal 
surfaces must be more extensive and all 
impinging ossistructure on the occlusal, 
distal and lingual surfaces must be re- 
moved, as, in this type of case, the 
lingual cortical plate is extremely thin 
and any undue pressure exerted in mov- 
ing the tooth out of the socket may 
result in fracture of the lingual plate. 

As is the case in any operative pro- 
cedure, the technic of third molar ex- 
traction is subject to such modification 
and improvement as may be indicated 
by existing conditions and experiences. 
The prime object in any application of 
the technic that I have described is to 
eliminate explorative manipulation in 
advance of or during operative proce- 
dure and to reduce trauma to a mini- 
mum. 


906 Olive Street. 
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MIGRATORY ABSCESS OF RIGHT MANDIBULAR 


AREA 
REPORT OF CASE 


By Gustav C. Tassman,* D.D.S., and L. S. BLumBerc,} D.D.S., Philadelphia, Pa. 


History.—A. C., a white woman, aged 33, 
married, first seen January 25, 1941, in the 
accident ward of the Jewish Hospital, re- 
ported moderate pain with some swelling in 
the right mandibular area of two days’ 
duration. 

The patient had had the lower right sec- 
ond and third molars extracted by her family 
dentist two weeks previously. She stated 
that there was no undue difficulty or com- 
plication at the time with the exception of 
being “stuck with a needle about eight 
times.” Nor was there any abnormal post- 
operative discomfort. There seemed to be 
normal healing of the sockets with no evi- 
dence of alveolitis. 

When new developments appeared about 
ten days after the operation, the patient re- 
turned to her family dentist, who assured 
her that the condition would resolve itself 
without intervention. When no relief was 
apparent, the patient consulted her family 
physician, who referred her to the Jewish 
Hospital. 

Examination.—There was frank swelling 
externally in the right mandibular area just 
below the angle of the jaw, with no localiza- 
tion. Cervical lymphadenopathy was noted. 
There was almost complete trismus, the pa- 
tient being able to open her mouth only a 
quarter of an inch. Digital and visual exam- 
ination revealed little except some swelling 
in the buccal vestibule in the region of the 
extracted teeth. The pulse rate and tempera- 
ture were found to be slightly elevated. 

Lateral jaw and intraoral films revealed 
no injury or osteomyelitis of the right side 
of the mandible. The sockets from which 
the teeth were extracted appeared clear. 

*Chief, Dental Staff. 

+Dental intern. 
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A soft-tissue film failed to reveal a localized 
soft tissue mass. 

Treatment.—Conservative treatment was 
employed: hot saline mouthwashes every 
hour; ice applied externally; sedatives: in 
the form of acetyl salicylic acid 10 grains 
with codeine sulfate one-half grain as needed; 
and a diet of fruit juice, milk, broth, soup 
and thin cereal. The patient was instructed 
to return to the clinic in two days. 

When the patient returned, there had been 
no alleviation of symptoms and she was 
very uncomfortable. X-ray therapy was 
ordered locally and 100 r with a 1 mm. 
aluminum filter was administered. Sedation 
was continued, but the heat and cold were 
discontinued. The patient was instructed to 
continue with the diet as ordered and to 
return in two days. 

Second Examination and Treatment.— 
The next examination (two days after the 
therapy) revealed that the patient 
was asymptomatic, grossly. The trismus and 
had both disappeared. On oral 
examination, a localized abscess was seen on 
the posterior portion of the soft palate to 
the right of the midline. The area was 
incised without anesthesia. A thick creamy 
yellowish pus welled through the incision. 
The incision was enlarged with a mosquito 
hemostat to permit more complete drainage. 
A laboratory examination revealed gram- 
positive (smear) and Micrococcus 
catarrhalis and pneumococci (culture). Hot 
saline mouthwashes were ordered to en- 
courage drainage and further localization. 

The following day, the patient returned. 
The incision was explored and more exu- 
date was obtained. The area was irrigated 
with warm potassium permanganate. The 
area was painted with tincture of metaphen. 
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An antiseptic mouth rinse was ordered to be 
used every three hours. 

Two days later, the same treatment was 
given. At this time, it was noted that 
there was no longer any discharge from 
the area and that the wound was perfectly 
clean. 

Outcome.—One week later, examination 
revealed complete absence of infection, with 
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tissue regeneration normal. Final examina- 
tion, February 19, 1941, revealed complete 
closure of the wound and the area prac- 
tically healed. The patient was discharged 
as Clinically cured. The final diagnosis was 
migratory abscess of the eighth mandibular 
area. 

Medical Arts Building. 

616 Spruce Street. 


THE TWIN-TOOTH PONTIC IN THE CONSTRUCT- 
TION OF AN ALL-PORCELAIN BRIDGE 


By A. H. Tamarin, D.D.S., Chicago, III. 


HE bridgework of today is beset 

with many difficulties and, even 

with the numerous advancements 
in technic, presents many problems. After 
many efforts on the part of the pioneers 
in bridgework, no pontic had been found 
that is completely satisfactory. When- 
ever a pontic brought strength and 
durability to the bridge, it was insanitary 
and of poor appearance, and vice versa. 

Among the latest achievements in 
bridgework, only two types are of par- 
ticular value : 

The all-porcelain bridge which is 
baked on a platinum and iridium bar. 
This kind of bridge has the following 
characteristics : 

1. It is 100 per cent esthetic. 

2. It is 100 per cent sanitary. 

3. It is too expensive for the average 
patient. 

4. It is not practical. In the event 
that any one of its pontics breaks, the 
entire bridge must be removed. This, 
naturally, causes embarrassment to the 
dentist, as well as loss of time, prestige 
and money. 

Clinic presented at the Seventy-Seventh 


Annual Midwinter Meeting of the Chicago 
Dental Society, Febraary 17, 1941. 
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5. Its construction is difficult. . The 
average dentist is not equipped, nor has 
he the time, to produce a bridge of that 
kind; hence, he is dependent on the 
laboratory. 

The all-porcelain bridge made up of 
individual jacket crowns cemented on 
gold or platinum cores ; which is: 

1. One hundred per cent esthetic. 

2. Practical. If one of the jacket 
crowns should break, it can be replaced 
without disturbing the rest of the bridge. 

3. Not 100 per cent sanitary. The 
metallic core which rests upon the gum 
tissue cannot present so clean a surface as 
that of the all-porcelain bridge baked on 
a platinum bar. 

4. Too expensive when made by the 
laboratory. 

5. Difficult to construct. This kind 
of bridgework is quite complicated. The 
cores have to be molded, alined, cast and 
soldered to the abutments, and individ- 
ual jacket crowns added to fit each in- 
dividual core. 

The kind of all-porcelain pontic 
(Fig. 1) that I am presenting to the 
profession possesses all the requirements 
for an ideal bridge. It will also, from an 
economical standpoint, replace all other 
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types of previous bridgework, and bring 
greater returns in fees to the dentist. 

Let us now examine this pontic as to 
its appearance, sanitation, durability, 
economy and ease of construction. 

1. Appearance : 

This twin-tooth pontic is made up of 
two separate porcelain parts. (Figs. 2 
and 3.) The first part (Fig. 2), which 


is of porcelain, includes the following 


Fig. 1.—External appearance of twin-teoth 
pontic including rectangular surface of rod 
which forms its contact point. 


Fig. 2.—Part of twin-tooth which includes 
labial and lingual-incisal surfaces. 


surfaces : the entire labial and incisal and 
part of the lingual surface of the incisors 
and cuspids, and the buccal, occlusal 
and parts of the lingual, mesial and 
distal surfaces of the molars and bicus- 
pids. These porcelain surfaces give 100 
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per cent satisfaction as regards appear- 
ance, because no metal is visible. Also, 
the natural translucency of the incisal 
edges of the incisors and occlusal sur- 
faces of the molars is maintained. 

2. Sanitation: 

The second part of this twin-tooth 
pontic (Fig. 3) is also all porcelain and 
covers the upper part of the lingual sur- 
face plus the entire base which rests 


Fig. 3.—Part of twin-tooth which includes 
lingual-gingival surfaces. 


Fig. 4.—Metallic rod. 


upon the gum tissue. This part of the 
pontic gives the twin-tooth 100 per cent 


sanitation. When these two parts of 
the twin-tooth are put together, they 
represent an all-porcelain tooth (Fig. 1) 
which has the appearance of a Goslee 
crown combined with the sanitation of 
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a “true pontic,” or the appearance and 
sanitation of an all-porcelain bridge 
baked upon a platinum and iridium bar. 

3. Durability : 

Inside this twin-tooth, we have a 
metallic rod so constructed that it gives 
durability and strength to the first part 
of the twin-tooth and retention and 
strength to the second part of the twin- 
tooth. It also forms a strong union with 


Fig. 5.—Position of metallic rod in rela- 
tion to twin-tooth pontic. 


Fig. 6.—Cast of investment compound, with 
twin-teeth properly alined, supported by 
plaster form or core. 


its adjacent twin-tooth or abutments. 
The reinforcing metal rod (Fig. 4) is 
similar in design to a cross and does not 
necessarily have to be of a precious 
metal, since 100 per cent of the rod is 
embedded in porcelain and no part of it 
is ever exposed to the fluids of the 
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mouth, nor is it in contact with the 
soft tissues of the mouth. The vertical 
or longitudinal part of this rod (Fig. 
4, a) runs parallel to the long axis of the 
tooth. The upper portion of the vertical 
part of the rod gives retention to that 
part of the twin-tooth which comes in 
contact with the gum tissue. (Fig. 3.) 
The lower portion of the vertical part 
of the rod forms a tonguelike projection 
which gives stability and strength to 
the other part of the twin-tooth. (Fig. 2.) 


Fig. 7.—Plaster form with pontics in posi- 
tion, waxed together at incisal edges. 


Fig. 8.—Pontics in position with lingual- 
gingival portions removed and upper parts of 
longitudinal portions of rods exposed. 


The transverse portion of this rod 
(Fig. 4, b) forms two strong arms which 
terminate on the mesial and distal sur- 
faces of the twin-tooth, presenting a 
rectangular appearance exactly where 
the contact points are supposed to be. 
(Fig. 1, a.) The entire transverse por- 
tion of the rod, besides the projecting 
tongue of the longitudinal part of the 
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rod, gives also support and strength to 
the lower portion of the twin-tooth. 
(Fig. 2.) After the rectangular surfaces 
(Fig. 1, a) of the adjacent rods are 
soldered together, they contact each 
other and also the abutments. They 
then form a continuous rod with the two 
abutments at each end of it. We then 


cement the two parts of the twin-tooth 
in position, and the entire bridge is 
ready for cementation in the mouth. 


Fig. 9.—German silver wire attached 
to exposed surfaces of rods and abutments 
with sticky wax. 


Fig. 10.—Rods held in position by german- 
silver wire, waxed up to upper parts of 
longitudinal sections. 


4. Practicability : 

The upper portion of the twin-tooth 
(Fig. 3) is anchored on and rests 
securely upon the upper portion of the 
longitudinal part of the rod (Fig. 4, c) 
and also upon the two shoulders of the 
transverse portion of the rod. (Fig. 4, d.) 
This upper portion of the twin-tooth has 
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the greatest thickness of porcelain, and 
is also far away from the force of mas- 
tication. This part of the twin-tooth, in 
my estimation, can never break. Should 
an accident of that kind occur, it can 
easily be replaced by taking a modeling 


Fig. 11.—Rods and abutments soldered to- 
gether at contact points. 


Fig. 12.—Twin-teeth cemented to position 
upon prospective rod sections, forming an 
all-porcelain bridge. 


a 


Fig. 13.—Finger-like projections of invest- 
ment compound holding each individual rod 
in position before being soldered together 
at contact points. 


compound impression and running an 
amalgam die. We then select a similar 
portion and adjust it according to the 
amalgam die and cement it into position. 
The lower portion of the twin-tooth 
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(Fig. 2), which bears the force of masti- 
cation, though solidly protected by the 
transverse portion of the rod (Fig. 4, b) 
and the projecting tongue of the longi- 
tudinal portion of the rod (Fig. 4, e), 
may, under certain circumstances (like 
biting upon a bone), be broken. Should 
this occur, the broken portion can easily 
be replaced by the lower portion of the 
twin-tooth, which will cost only half 
what the entire twin-tooth costs. It is 
then cemented into position without dis- 
turbing the rest of the bridge. 

5. Economy : 

This phase of dentistry can be determ- 
ined only by comparison. Since this 
kind of pontic forms an all-porcelain 
bridge, it is natural and justifiable that 
we compare it in price with all other 
all-porcelain bridges of the same cata- 
gory. As I have mentioned before, the 
other two kinds of all-porcelain bridges 
are: 

(a) The one baked on a platinum 
iridium bar. 

(b) The one that is made up of in- 
dividual jacket crowns cemented on gold 
or platinum cores. 

The twin-tooth pontic to which I am 
here referring can be commercially pro- 
duced at approximately $2 a tooth in- 
cluding the rod. The method of con- 
structing such a bridge is very simple, 
and any practitioner can easily produce 
it. The amount of gold solder necessary 
to join the rods of a five-tooth bridge 
should not exceed more than 4 or 5 
grains. The entire cost of the five-tooth 
bridge should make it readily available 
to the patient who can afford dental care. 

6. Ease and simplicity of construction 
of a twin-tooth into an all-porcelain 
bridge : 

A plaster impression is made with the 


abutments in position and a wax bite 


is taken. A cast is run with a hard in- 


vestment compound (Fig. 6) and the cast 
is mounted on an articulator. Twin-tooth 
pontics are selected as to color and size, 
adjusted and alined. (Fig. 6, b.) The 
pontics are adapted to the model, wax 
being applied to the lingual surfaces. 
Next, the labial surfaces are embedded 
in plaster until the plaster crystallizes. 
(Fig. 6, a.) 

The plaster impression is removed 
from the twin-tooth. (Fig. 7.) The 
upper section of the twin-tooth is re- 
moved, the lower section, including the 
metallic rods, remaining, The rods and 
teeth are put in their proper places in 
the plaster form. (Fig. 8.) The lower 
sections of the twin-tooth are attached 
with wax to the plaster form and placed 
in position on the model. (Fig. 9.) A 
German-silver wire is placed on the ex- 
posed surfaces of the rods (Fig. 9, a.) 
and the wire allowed to overlap the 
abutments. The silver wire is attached 
to the rods and the abutments with 
sticky wax. (Fig. 10, a.) 

The plate wax is broken off the lower 
section of the twin-tooth, which was at- 
tached to the plaster form. (Fig. 8, a.) 
The plaster form (Fig. 10) is now re- 
moved ; each lower porcelain section is 
removed from its rod (Fig. 10), and the 
rods are invested, the contact points of 
the rods and also the abutments being 
omitted. (Fig. 13.) With minute pieces 
of gold solder, each rod is united at its 
contact points and also with its prospec- 
tive abutment. (Fig. 13, a.) 

The finished product is now removed 
from the investment compound and 
cleaned. (Fig. 11.) The upper and 
lower portions of the twin-tooth are 
placed in proper position and the piece 
is tried in the mouth. (Fig. 12.) After 
the proper adjustment is made, the 
bridge is cemented in the mouth. 


3460 West Lawrence Avenue. 
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IMPROVEMENTS AND REFINEMENTS IN 
LOCAL ANESTHESIA 


By J. A. Sweeney,* D.D.S., Cleveland, Ohio 


N an era like the past decade, in 
I which there has been rapidly ex- 

panding scientific development with 
many spectacular innovations, some im- 
portant, though less striking improve- 
ments are apt to receive little attention. 
This applies, it seems to me, to the patient 
research that has been done in develop- 
ing more satisfactory solutions for local 
anesthesia and the refinements in the 
technic of administering them. Hence, it 
should be worth while to review these 
developments and to appraise their value 
to the dentist and to the public that he 
serves. 

After the discovery of novocain (pro- 
caine) and its popularization as an an- 
esthetic, which occurred about 1915, no 
significant changes or improvements were 
made in anesthetic. solutions for fifteen 
years. It was generally known that the 
solutions of novocain used in the early 
years had a very low hydrogen-ion con- 
centration, or pH; that is, they were 
strongly acid. Since epinephrine (adren- 
alin) requires an acid medium to avoid 
oxidation and deterioration, and since 
procaine hydrochloride itself is acid, the 
manufacturers were content to let well 
enough alone, and were not interested 
in any change that might interfere with 
the preservation of the solutions. 

These solutions undoubtedly did pro- 
duce an efficient and long-lasting anes- 
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thesia, and those troublesome patients 
and their dentists who complained about 
the marked discomfort accompanying the 
injection and the prolonged pain after 
anesthesia were reminded that this con- 
dition was preferable to no anesthesia at 
all. In the minds of many patients, the 
discomforts associated with novocain 
were so objectionable that they would 
not permit its use, preferring the immedi- 
ate pain of the operation to the pro- 
longed discomfort following the injection 
of the anesthetic. Many insisted on a 
general anesthetic and thus forced the 
dental surgeons to rely on gas machines, 
which, with definite hazards of their own, 
are, as a rule, definitely less desirable. 
Now, thanks to improvements in local 
anesthetics and their administration, 
many of these apparatus are gathering 
dust and rust in storage rooms. 

The experiments on solutions for use 
as local anesthetics were begun by Free- 
man and his associates at Northwestern 
University in 1931. It was their aim to 
perfect a solution that would produce 
rapid anesthesia without pain accom- 
panying, and persisting after, the injec- 
tion. From the work of these investiga- 
tors have been evolved the alkaline and 
the buffered procaine solutions used uni- 
versally today. 

Alkaline procaine solutions have cer- 
tain definite advantages. They produce 
anesthesia almost immediately, and cause 
no pain subsequently. The duration of 
the anesthesia, however, is shorter than 
with other solutions, and the solution 
itself is markedly unstable, since epineph- 
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rine oxidizes rapidly in an alkaline me- 
dium. To obtain satisfactory results, a 
fresh solution must be prepared for each 
procedure. By some, this might be con- 
strued as a disadvantage, but the incon- 
venience is more than offset by the more 
satisfactory results and by the saving in 
cost, as compared with that of prepared 
solutions. 

From the standpoint of the patient, 
these alkaline solutions are strikingly dif- 
ferent in that their use does not cause 
the cold swollen feeling which accom- 
panies anesthesia with the older acid so- 
lutions. To those who associate the pres- 
ence of this sensation with anesthesia, it 
often is necessary to explain the differ- 
ence and to test for sensation before they 
are convinced that anesthesia is present. 

Reputable manufacturers of prepared 
procaine solutions have been quick to 
follow the trend of Freeman’s research. 
Since alkaline solutions are too unstable 
to be commercially practical, they have 
reduced the acid content of the solutions 
to a point just short of neutral by adding 
a buffer salt, usually calcium carbonate. 
Since the solution remains slightly acid, 
the epinephrine does not decompose and 
yet, from a physiologic standpoint, the 
solutions are more satisfactory because 
less time is required to convert them to a 
degree of alkalinity compatible with that 
of the body fluids. It must be remem- 
bered that procaine hydrochloride must 
be converted to the neutral procaine base 
before it can become active as an anes- 
thetic. 

While use of the buffered solutions 
does not produce anesthesia so rapidly as 
when alkaline solutions are employed, 
because of this short period required for 
alkalinization they do require consider- 
ably less time than the old acid solutions. 
For some reason, anesthesia with the 
buffered solutions is longer than that 
produced by alkaline solutions, even 
when similar quantities of epinephrine 
are used. In my clinical experience, the 
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difference in duration of anesthesia and 
in postinjection discomfort between alka- 
line solutions and highly buffered solu- 
tions is very slight. 

One disadvantage has always been as- 
sociated with the use of procaine solu- 
tions, and that is the systemic reaction 
suffered by some patients after the injec- 
tion. The patient with such a reaction 
becomes pale, has a cold clammy sweat 
and complains of pain in the back just 
above the region of the kidneys. This 
condition often terminates in syncope. 
The picture is typical of shock, and its 
occurrence is blamed either on the psy- 
chic reaction or the action of epineph- 
rine. While it is true that psychic influ- 
ences are responsible in many instances, 
and these can be controlled by proper 
premedication, it is also undoubtedly true 
that, in some cases, these symptoms are 
the result of a chemical reaction to the 
drug. The patient may be susceptible to 
epinephrine, but the procaine may also 
be a factor in the reaction. Procaine is 
a vasodilator, and when the injection is 
made rapidly, some of the solution may 
be absorbed systemically. 

The use of monocaine, one of the 
newer local anesthetics, almost never re- 
sults in any of these troublesome symp- 
toms. It has a synergistic vasoconstricting 
action with epinephrine so that a greatly 
reduced quantity of the latter drug is 
required. Epinephrine with 1 per cent 
monocaine is administered in a 1 :75,000 
solution, while the average concentration 
with procaine is 1 :20,000 to I :50,000. 
I have used monocaine without any re- 
action in a great number of cases in 
which the patients were afflicted with 
coronary thrombosis or with a marked 
hypertension. Anesthesia is produced 
quite rapidly and the intensity is as great 
as or greater than with procaine. 

The medical profession usually sug- 
gests the use of cobefrin instead of epi- 
nephrine in patients with coronary block 
or hypertension, on the theory that there 
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is less danger of increasing blood pressure 
with its use. The research on vasocon- 
strictors by Tainter does not substantiate 
this idea. When injections are made very 
slowly, the infinitesimal amount of epi- 
nephrine is not apt to be absorbed into 
the circulation because this is prevented 
by its own vasoconstricting power. It is 
necessary to recali that only 1:3,200 
grain or less to the cubic centimeter of 
this substance is used in conjunction with 
a solution for local anesthesia. 

It is evident that investigation and 
research have made available reliable 
solutions for the production of local an- 
esthesia for all types of patients, and with 
these at hand, it certainly behooves the 
profession to give more attention to re- 
finemerts in their administration. The 
patient is not convinced that advances 
have been made if he is apprehensive or 
if he is hurt by the injection. The pa- 
tient’s criterion of a satisfactory proce- 
dure is that the injection be without dis- 
comfort, and without physical or mental 
reaction, and that the operation be pain- 
less and have no untoward sequelae. 
The fulfilment of these requirements 
may seem impossible at first glance, but 
there are many procedures which will 
bring them definitely within the range 
of possibility. 

Every dental patient is naturally ap- 
prehensive, but the degree of fear varies 
with the individual temperament. Many 
will be calmed and reassured by confi- 
dence in the operator and his technical 
facility, but the highly nervous or neu- 
rotic person may require the administra- 
tion of a hypnotic. Until recently, the 
dental profession has been handicapped 
by reluctance to prescribe premedication 
and also by lack of a drug with a rapid 
hypnotic action and affording equally 
rapid absorption without danger of any 
deleterious effect on the patient. Now 
education and experience have removed 
the first barrier and chemical research 
has obliterated the second. 
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Pentobarbital sodium, sold under a 
variety of trade names, fulfils most of 
the requirements for the dental patient. 
Unlike the straight barbitals, from which 
it is derived, its action is apparent within 
twenty to thirty minutes, and its elimina- 
tion is but a matter of a few hours. The 
rapid action of this hypnotic drug is a 
boon to the busy dentist. The patient is 
merely advised to appear at the office 
one half hour before his appointment. 
The capsule is administered immediately 
and the patient is instructed to be as 
quiet as possible, because conversation 
or reading or any stimulating activity 
retards or inhibits the action of the drug. 
For this reason, self-administration of 
pentobarbital sodium before the patient 
leaves home is especially contraindicated. 

The dose for children ranges from 
three-fourths to 1 grain and for the aver- 
age adult is 14 grains. Highly nervous, 
neurotic or hyperthyroid patients often 
require as much as 3 grains to induce 
complete relaxation. It is much wiser to 
repeat the average dose, when necessary, 
than to administer too large a dose at the 
outset, and thus have a drowsy patient 
on hand for some time, especially when 
the office is not prepared for such an 
eventuality. 

When this premedication is to be em- 
ployed, arrangements should be made for 
the patient to return home in a cab or 
to have some one accompany him to 
drive. If the patient should fall asleep or 
get drowsy at the wheel and have an 
accident as the result of administration 
of a drug by the dentist, the latter would 
have a moral responsibility, and might 
possibly be called on to defend a legal 
action. 

The appearance of the patient who re- 
ceives pentobarbital sodium will vary 
greatly. Those with low blood pressure, 
the weak and debilitated and the aged 
will require only the minimum dose and 
even then may show marked signs of 
drowsiness. Occasionally, they have to be 
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assisted to the dental chair. On the other 
hand, patients with highly nervous tem- 
peraments may show no sign of hypnosis 
even when 3 grains has been adminis- 
tered. The great average group show no 
outward symptoms, but will be greatly 
relaxed mentally and display a slight 
lassitude. The degree and action of any 
hypnotic drug is directly dependent on 
the basal metabolic rate of the patient. 
Since the evaluation of this rate involves 
a complicated test, the dosage must nec- 
essarily be approximate and must be 
gaged by personal experience. 

With our realization of the tremendous 
advances made by the dental profession 
in the avoidance and prevention of pain, 
it is often impossible to comprehend the 
mental attitude of some of our patients. 
Their anticipation of the pain which 
may result from a dental procedure 
magnifies its importance a hundred fold, 
while to the dental surgeon it is merely 
a matter of routine. Of course, the situ- 
ation seems somewhat different when the 
dentist himself is the patient. It may be 
this utter objectivity in connection with 
our own work that makes us overlook or 
neglect the many niceties in technic that 
would minimize or eliminate much of 
the attendant discomfort to the patient. 
The confidence of the patient can be lost 
immediately when an injection is made 
with a dull or barbed need!e, and every 
effort of the dentist may from then on 
be regarded with suspicion and increased 
tension. 

Needles should be sharpened fre- 
quently and care should be taken that 
any barbs be removed from the opposite 
side of the bevel. The presence of these 
barbs results in a drag on the tissues much 
like the action of a saw. After the honing 
or sharpening is completed, the needle 
point should be inspected with a magni- 
fying glass. It is amazing how many de- 
fects may thus be discovered, even in 
new needles. It is our experience that it 
is not the size of the needle, but the dul- 
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ness of the point that is responsible for 
much of the initial pain of insertion. For 
deep nerve block, a 23 or 25 gage needle 
should be used; but for the infiltration 
injections, the 25 gage or even the very 
fine 27 gage is preferred. 

The use of a sharp, long-bevel needle 
and the application of an effective top- 
ical anesthetic to the point of injection 
will prevent the initial pain. Experiments 
have proved that 10 per cent butyn or 
benzocaine are the best anesthetics for 
topical use. Phenol is recommended by 
some, but there is always the possibility 
of a painful surface slough following its 
use. The mucous membrane should first 
be dried, so that the surface tension of 
the saliva shall not prevent absorption, 
and the topical anesthetic must be held 
in contact with the tissues for at least a 
minute or two before its action is dis- 
cernible. 

The foregoing procedures designed to 
prevent pain can go for nought through 
failure to warm the syringe and the solu- 
tion to body temperature. The contact of 
cold metal and solution may shock the 
patient sufficiently to affect his compo- 
sure. A like condition may also be noted 
when the solution, instead of being in- 
jected slowly, drop by drop, is suddenly 
forced into the tissues. This can be 
avoided by freeing the plunger and ex- 
pelling a few drops of solution before 
the needle is inserted. 

The mucous membrane should be 
drawn taut and the needle inserted with 
a gliding motion, not with a pronounced 
push or jab. To accomplish this, the 
syringe should be held loosely in pen 
fashion, much as an artist would hold 
his brush. This method affords a delicacy 
of feeling which cannot be achieved 
when the syringe is held tightly in the 
palm of the hand. 

It is impossible to lay too much stress 
on the importance of slow injection. In 
subperiosteal infiltration, rapid injection 
balloons the periosteum from the surface 
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of the bone, with resultant pain, and fast 
nerve block injections allow the solution 
to be absorbed systemically before the 
vasoconstricting solution can act effec- 
tually. Contrary to the opinion of some 
operators, slow injection is not a waste 
of time, for the first portion of solution 
injected is already producing anesthesia 
when the needle is withdrawn. 

Self-assurance and delicacy of technic 
on the part of the operator add greatly 
to the patient’s confidence in him. This 
can be supplemented by the use of a 
little psychology in proving the presence 
of anesthesia to his complete satisfaction 
before any operative procedure is at- 
tempted. 

The use of the positive rather than 
negative approach has the best results. 
In the former, the difference between 
pressure and pain is thoroughly demon- 
strated and the patient is assured that 
while he will feel the sensation of pres- 
sure, pain will be entirely absent. Tests 
are then made on the anesthetized area 
to prove the point. In the latter, or nega- 
tive method, the patient is asked whether 
pain is felt. This apparent uncertainty 
on the part of the dentist fills the patient 
with doubt and apprehension. His con- 
fidence is lost and he is constantly wait- 
ing, and expecting, to be hurt. The 
resultant tension is transmitted to the 
operator and the result of the dental 
procedure may be unsatisfactory. 

A positive manner and positive sug- 
gestions cannot be conveyed successfully 
by a dentist who has little or no confi- 
dence in his own technic. Until he has 
mastered every detail of the procedure 
and has a facility based on a thorough 
knowledge of anatomy and neurology, 
the doubt lurking in his own mind will 
be apparent in his actions. 

The science of local anesthesia has 
reached heights which would have 
seemed impossible ten years ago, and 
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improvements in this field are largely 
responsible for the present high stand- 
ards of dentistry. In realizing its effec- 
tiveness, however, its limitations must be 
carefully evaluated. Disregard of the 
limitations and contraindications result 
in troublesome complications and may 
unjustly discredit much that has been 
accomplished. 

Although every one who has taught, 
or written about, local anesthesia has re- 
peated again and again that injections 
should not be made into swollen, in- 
flamed and infected areas, especially when 
the infection is of the diffuse type, it still 
is no uncommon thing for this to be 
done. In these cases, the unpleasant train 
of pain, swelling, cellulitis, etc., often is 
blamed on the anesthetic rather than on 
the judgment of the operator, where it 
belongs. 

With the perfection of improvements 
and refinements in local anesthesia, it 
should be possible to perform painless 
operations in all cases wherein this type 
of anesthesia is indicated, but it must 
always be remembered that anesthesia is 
an inanimate agent and that it requires 
the guiding hand of an intelligent master. 
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COMPOUND AND COMMINUTED FRACTURE OF 
THE RAMUS 
REPORT OF CASE 


By Epwarp J. Duruinc, D.M.D., Boston, Mass. 


History.—C. W., a boy aged 8 years, was 
in an automobile accident April 8, 1939, 
the handle of the car catching the corner of 
the mouth. He was removed to a_ house 
where cold cloths were applied until the 
ambulance arrived. 

Examination.—The patient was conscious. 


was made by Herbert G. Dunphy, M.D. 
Under gas-oxygen and ether, the wound was 
cleansed with green soap and water, and 
irrigated with 1,500 cc. of a_ physiologic 
solution of sodium chloride. The wound was 
then debrided and the skin prepared with an 
antiseptic solution. The mucous membrane 


Fig. 1.—Appearance of the patient upon arrival in operating room. 


There was a deep laceration extending from 
the angle of the mouth downward to below 
the jaw and extending back to the ear. It 
involved about 1 inch of the oral mucous 
membrane, which was severed for about 1 
inch from the corner of the lips. The wound 
gaped widely and pieces of mandible could 
be seen in the wound. The laceration was 
deep, involving the facial muscles and ex- 
tending downward to the mucosa. The pa- 
tient could move the jaw and area about 
the wound normally. 

Preliminary Diagnosis.—Laceration of the 
face, with compound and comminuted frac- 
ture of the ramus of the mandible. 

Operations—April 8, a soft tissue repair 
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of the mouth was sutured and then the 
obicularis oris muscle. The deep muscles 
of the cheek were reunited. The upper part 
of the parotid gland lay exposed in the 
wound. A piece of bone at the angle of the 
jaw which was entirely detached was re- 
moved. The jaw bone was alined and the 
periosteum sutured over the fragments. 
Superficial fascia was sutured in place with 
No. O. plain suture and the skin closed 
with multiple fine silk sutures closely placed. 
One piece of skin resembling a full thick- 
ness graft about the size of a nickel was re- 
placed with the hope that it would be 
reattached and a skin graft would be un- 
necessary. 
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Leroy M. S. Miner, on emergency call, 
fixed the fracture temporarily by intermaxil- 
lary wires on the deciduous central incisors, 
bringing the teeth into occlusion, but with 
some question as to the position of the pos- 
terior fragment. He advised further x-ray 
treatment, with probably the use of other 
agents after the swelling and acute condition 
subsided, for complete reduction. 

While the patient was being operated on, 
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angle for about three-quarters inch. A flat 
periosteal elevator was inserted behind the 
angle and a hole about one-half inch from 
the border was made with a large round 
bur. A double strand of Angle’s 0.020 inch 
ligature wire was inserted and drawn out 
straight posteriorly. This was attached to a 
hook on the headgear, by means of a com- 
mon elastic band. (Darcissac’s method [Ivy 
and Curtis: Fractures of the Jaws].) 


600 cc. of physiologic solution of sodium 
chloride was given by clysis. In the ward, 
500 cc. of 5 per cent dextrose in a physi- 
ologic solution was given intravenously. 

The patient left the table in fair condition 
in spite of two and one-half hours’ anes- 
thesia. Owing to the condition of the soft 
tissue, it was decided to wait some time 
before attempting further reduction. 

April 27, under gas-oxygen-ether anes- 
thesia, intermaxillary wires were placed on 
the right and left deciduous molars and an- 
terior central incisors. The jaws were in 
centric occlusion. An attempt was made to 
push the ramus into position, with doubtful 
success. Further x-ray treatment with reduc- 
tion through the use of headgear and gradual 
traction later was advised. 

May 2, under gas-oxygen-ether anesthesia, 
an external incision was made through the 
skin and fascia just under the right angle 
of the jaw. The masseter muscle and peri- 
osteum were peeled away from the lower 
posterior border of the ramus to expose the 


Fig. 3.—Patient with common type head- 
gear (designed by Dr. Miner and used with 
various attachments for most cases requiring 
headgear. ) 


During anesthesia, it was found through 
manipulation that the joint was movable, this 
indicating no dislocation. There was move- 
ment of the fragments and some reduction 
was accomplished at this time. The inter- 
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Fig. 5.—X-ray appearance October 31. 


maxillary wires which had been disconnected 
during this procedure were connected, with 
the teeth brought to normal occlusion. 

Outcome.—The boy remained fairly com- 
fortable and the wound was in good condi- 
tion except for slight drainage at times. 

June 5, under gas-oxygen anesthesia, the 
remaining intra-oral and extra-oral wires 
were removed. The fragments were in good 
position and, after a few days, the jaw 
opened normally with no deviation from the 
normal central line. 


COMMENT 
This is the third case that I have re- 


Fig. 6.—Resultant scar, October 31. 
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CHAIKIN—VINCENT’S INFECTION 


cently treated in this manner, the present 
case being the most successful one. One 
of an edentulous type was reasonably 
successful. In another, the bones were 
held in apposition, but the fragments 
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were not in quite so good a position. 
Probably the time of operation and the 
age of the patient were the determining 
factors. 

363 Marlborough Street. 


VINCENT’S 


INFECTION 


By Bernarp S. Cuarkin,* D.M.D., Boston, Mass 


INCENT’S infection, a _ disease 
AY from the fusospiro- 

chetal organisms, is much more 
prevalent than is commonly recognized. 
The disease may be transmitted from 
one individual to another; but a 
completely healthy mouth, which is 
found to have no trace of gingivitis upon 
thorough examination, seldom becomes 
infected. This would seem to indicate 
that, in healthy areas, where the resist- 
ance to bacterial invasion has not been 
lowered, the mucous membranes have 
sufficient resistance to prevent the pene- 
tration and growth of bacteria—espe- 
cially in the vulnerable, protected areas 
such as the interdental spaces and the 
retromolar flaps. As a matter of fact, it 
is not uncommon to obtain a positive 
smear from the same sheltered areas, 
and, at the same time, find no signs of 
Vincent’s infection upon inspection of 
the mouth. 

The disease, which, as has been said, 
may be transmitted or self-infective, is 
generally superimposed on conditions 
varying from a slight marginal gingivitis 
to an advanced periodontoclasia, accord- 
ing to the tissue resistance, which, as it 
becomes lowered, allows a more fluent 
growth of the organisms. In infrequent 
cases, a patient may be unaware of, 
and may experience no discomfort from, 
the disease, and yet its presence may be 
disclosed by a thorough examination. 
~ *Periodontist, Forest Hills Hospital. 
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The many forms of Vincent’s infec- 
tion may be generally cataloged in two 
distinct groups, the acute and the sub- 
acute. The infection always has its be- 
ginning as the acute form, either in a 
mild or in a severe degree; but lack of 
treatment, or perhaps cessation of treat- 
ment before the tissues have returned to 
normal, allows it to progress to the sub- 
acute type. Patients suffering from sub- 
acute, or chronic, Vincent’s infection too 
often recall painful mouth lesions of 
many years before, when dental services 
were discontinued too early to effect 
a complete cure, or perhaps advertised 
mouthwashes were used as an ineffectual 
home remedy. 

Acute Vincent’s infection, more cor- 
rectly termed acute ulcerative stomatitis, 
is generally of a painful nature. Its 
symptoms are easily recognized, and 
therefore are seldom erroneously diag- 
nosed. It perhaps most often comes to 
the attention of the general practitioner 
either just before or just at the time its 
symptoms, which develop suddenly, have 
reached their full development. In 
mildly acute cases, there are slight ul- 
cerative spots in the retromolar flaps or 
in isolated areas in the interdental spaces. 
Such areas are covered with a layer 
of necrosed tissue, which may be gently 
wiped away to reveal a painful, highly 
inflamed surface, bleeding profusely at 
a slight touch. Symptoms ‘are rarely 
evident throughout the entire mouth at 
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one time, except that the patient often 
complains of a disagreeable metallic 
taste, and there is always a distinctive 
offensive odor to the breath, which, once 
encountered, will never be mistakenly 
diagnosed. 

If the areas of infection are the septal 
papillae, they may entirely disappear. 
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disease to spread from the interdental 
areas to the labial, buccal and marginal 
gingivae, and thus gradually develop into 
the severe active, acute stages, and then 
possibly subside to the chronic, or sub- 
acute, type. 

In the more severe type of acute in- 
fection, the symptoms develop gradually 


Fig. 1 (Case 1).—Gingivae showing marked 
interdental pockets between upper right and 
left cuspids and lateral incisors, and lateral 
and central incisors; lower right and left cus- 
pids and lateral incisors, and lower central 
incisors. 


Fig. 2 (Case 1).—Appearance after treat- 
ment. The interdental pockets have been 
closed by proliferation of epithelium, forming 
a convexity labiolingually instead of a deep 
concavity. 


Should the .case be allowed to progress 
untreated, these areas will become in- 
creasingly painful, and the diminished 
use of the toothbrush will allow the 


Fig. 3.—Elongated papillae that can be 
lifted away from teeth, pockets thus being 
exposed, bases of which are covered with ne- 
crotic layer overlying raw surface that bleeds 
and is painful to touch. 


Fig. 4 (Case 2).—Bulbous interdental pap- 
illae. Here, as in Figure 3, when the papillae 
are lifted, pockets from 3 to 5 mm. in depth 
are exposed. There is a shortened papilla be- 
tween the lower right cuspid and lateral in- 
cisor, where there is a pocket. This is a com- 
mon site for disease. 


rather than suddenly, and may be first 
noticed by the patient as swellings of 
either the submaxillary or the sublingual 


|| 
ar 


CHAIKIN—VINCENT’S INFECTION 1837 


glands (or perhaps both), small ulcera- 
tive spots on the cheeks, palate or gingi- 
vae and a temperature ranging from 
101 to 103° F. or perhaps higher. With- 
in a day or two, the ulcerative spots 
biend into each other to produce the 
peak symptoms, which are unmistakably 
ulcerative stomatitis. Patients thus af- 
flicted are generally quite ill. They may 
be dehydrated and have tendencies to 
constipation, malaise, vomiting and a 
general lack of appetite. 

The indication here would be to 
confine the patient to bed until the 
temperature had subsided to normal and 
to instigate corrective treatment im- 
mediately. 

The second, or subacute, type of Vin- 


Fig. 5 (Case 2).—Right lateral view. The 
papillae between the upper right cuspid and 
the first bicuspid, the first and second bicus- 
pids and the second bicuspid and the first 
molar all have their tips rounded, which gives 
them a truncated cone effect. This condition, 
coupled with pockets in these areas having 
tender bleeding necrotic bases, is a definite 
symptom of subacute Vincent’s infection. 


cent’s infection presents varied symp- 
toms which are recognized only by the 
experienced diagnostician, and are often 
completely ignored by the general prac- 
tioner. This type may, in its turn, be 
separated into two groups, the destruc- 
tive and the proliferative. 

The destructive group assumes many 
forms and presents varying symptoms. 


Hirschfeld, in his article “Vincent’s In- 
fection of the Mouth: Clinical Incidents 
in Its Diagnosis and Treatment,” lists 
seventeen different clinical and roentgen- 
ographic signs, but I shall confine myself 
here only to those most frequently seen 
in everyday practice. 

The most common sites of infection, 
as has already been cited, are the pro- 
tected interdental and retromolar spaces. 
Here, generally, is found the grayish, 
necrotic tissue, the removal of which will 
disclose the underlying raw, bleeding, 
tender surface. The papillae may be- 
come necrotic and slough away, only 
the interdental concavities( seldom found 
labially, buccally or lingually) remain- 
ing, with labial and lingual flaps, and the 


Fig. 6 (Case 2).—Appearance after treat- 
ment. The pockets have been eliminated by 
the shrinking of the hypertrophic papillae. 


mesial and distal walls of which are the 
denuded roots of the proximal teeth. 
(Fig. 1.) The labial and lingual flaps 
may become bulbous, elongated or 
edematous, so that they can be lifted 
away from the tooth with a probe. (Figs. 
3 and 4.) The tips of the papillae may 
be of uneven height (Fig. 8) ; nor is it 
unusual to detect a growth of one papilla 
incisally ; while others in the same mouth 
appear blunt and shortened to varying 
degrees (Fig. 7), each one seeming to 
form a sort of truncated cone. (Figs. 5 
and 7.) An inflamed area, extending 
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rootward, will perhaps be in evidence. 
(Fig. 7.) Necrosed papillae have even 
sloughed away, to disappear entirely, 
leaving merely a straight line as the out- 
line of the marginal gingivae. (Fig. 1.) 

Each one of these symptoms is im- 
portant of itself, and although they may 
be seen singly or as a combination of 
several, no one symptom should ever be 
allowed to go untreated, as its destruc- 
tive processes are progressive, lacking 
interference. 

In the proliferative form or, as it is 
sometimes known, the hypertrophic form 
of subacute Vincent’s infection, the sep- 
tal gingivae may be enlarged to such an 
extent that two engorged papillae may 


Fig. 7.—Interdental pockets with necrotic, 
tender bases. (Compare Figs. 4-6.) The pap- 
illa between the lower left central and lateral 
incisors is elongated and can be lifted away 
from the teeth for its whole length. The tips 
of the papillae between the lower right lateral 
and central incisors and between the lower 
central incisors are rounded, having the ap- 
pearance of truncated cones. The dark longi- 
tudinal areas between the lower central in- 
cisors and the lower right cuspid and lateral 
incisor are actually areas of inflammation, de- 
noting pocket formation. Here again, the pap- 
illa between the lower right cuspid and lateral 
incisor is shortened and punched out, with 
pocket formation. All of these conditions are 
pathognomonic of subacute Vincent’s infection. 


meet to form a cleft on the labial or 
lingual surface of, the tooth that they 
surround. (Fig. 9.) A hypertrophic sep- 
tum may even force a surrounded tooth 


out of position, although, in some in- 
stances, the shrinking action (after treat- 
ment) of the healing gingivae may draw 
the tooth back into position again. 
Hypertrophied areas generally 
spongy, with a tendency to bleed easily 
at a slight touch. 

The diagnostician should be extremely 
careful in dealing with these cases to 
differentiate between these and other 
conditions having similar symptoms, 
which may perhaps be caused by 
blood dyscrasia, menstruation, preg- 
nancy, etc. ‘ 

The following cases of subacute Vin- 
cent’s infection present most of the symp- 
toms of this disease. 


Fig. 8.—Tips of papillae between lower in- 
cisors of uneven height. They can be lifted 
away from the teeth, when necrotic tissue 
overlying raw, bleeding and tender bases is 
exposed. These are definite symptoms of sub- 
acute Vincent’s infection. (The black line 
around the lower left central and lateral in- 
cisors indicates hemorrhage due to drying the 
tissues for the photograph. ) 


REPORT OF CASES 

Case 1 (Fig. 1).—L. S., aged 30, a travel- 
ing salesman, presented a subacute Vincent’s 
infection of the destructive type. Examina- 
tion of his mouth revealed interdental pockets 
8 to 10 mm. in depth. No labial, buccal or 
lingual pockets were in evidence. The bases 
of these pockets were sensitive to the probe 
and were covered with necrotic tissue, which, 
when wiped away, left the typical raw, bleed- 
ing surface. The patient was a heavy smoker. 
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His breath was offensive, and he complained 
of a constant disagreeable metallic taste. He 
related also that, approximately four or five 
years previously, he had developed an acute 
case of Vincent’s infection, which had been 
treated superficially. Since that time, he 
noticed that the symptoms were growing 
progressively more severe. He sought advice 
and treatment from several practitioners, 
only to be told that the only remedy was to 
have all of his teeth extracted. This, nat- 
urally, he hesitated to have done, and of 
course I reassured him as to its inadvisabil- 
ity. Corrective treatment was instituted im- 
mediately, with the gratifying results that 
are evident in the accompanying photo- 
graphs. (Fig. 2.) 

Case 2 (Figs. 4 and 5).—R. S., a student, 
presented a destructive subacute Vincent’s in- 


Fig. 9 (Case 3).—Proliferative type of 
subacute Vincent’s infection. The interdental 
papillae in the lower incisor area and the up- 
per right lateral area are hypertrophic and 
filled with stagnant venous blood, and are 
therefore markedly cyanotic. These papillae 
bleed freely and may be lifted away from the 
teeth and the pockets and necrotic tissue 
overlying tender bleeding bases exposed. The 
lower right lateral incisor was forced out of 
position by the pressure of the engorged papil- 
lae mesially to it. The papilla between the 
lower left lateral incisor and cuspid was elec- 
trically cauterized by a physician a week pre- 
vious to the time that the photograph was 
taken. These areas are often diseased because 
of the difficulty many people have in reaching 
them with a toothbrush. 


fection. The tips of the papillae between the 
upper incisors were bulbous and could be 
lifted away from the teeth to disclose pockets 
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from 3 to 5 mm. in depth. The bases of 
these pockets were very sensitive to the 
probe. The tips of the papillae between the 
upper right cuspid and first premolar, and 
the first and second premolars between 
the upper right first molar and _ second 
premolar, and between the lower right lat- 
eral incisor and cuspid were all rounded, 
to suggest a sort of truncated cone. The pa- 
tient had been troubled with consistent 


Fig. 10 (Case 3).—Appearance after treat- 
ment. The papillae have shrunk to normal size 
and in doing so have pulled the lower right 
lateral incisor almost into line. 


Fig. 11 (Case 4).—Active phase of prolifer- 
ative type of subacute Vincent’s infection. The 
papillae can be lifted away from the teeth and 
a pocket filled with necrotic tissue exposed. 
When this tissue is wiped away, a raw, bleed- 
ing surface remains, very tender to the touch 
of a dull probe. 


bleeding of the gums, and although various 
dentists had treated him, the ultimate diag- 
nosis of each was that nothing could be done 
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for him. Anti-Vincent’s treatment was insti- 
tuted, followed by thorough subgingival 
curettage. The results are evident in the 
final photographs. (Fig. 6.) 

Case 3 (Fig. 9).—G. L., a woman, aged 
23, presented a hypertrophic gingivitis of 
four years’ duration. The papillae were loose 
enough to be pulled away from the teeth, 
with exposure of pockets, the bases of which 
were covered with necrotic tissue, were pain- 
ful and bled freely when touched with the 
probe. The papilla between the lower right 
lateral incisor and central incisor was so 
edematous that it forced the lateral incisor 
out of position. The papilla between the 
lower left lateral incisor and cuspid had been 
cauterized electrically by a physician shortly 
before this photograph was made. The lower 
incisal and upper right lateral areas of the 
mouth were affected most severely. Right- 
handed persons quite frequently present this 
same infected area, since it is difficult to 
reach with the toothbrush and therefore suf- 
fers from unwitting neglect. Oftentimes, as 
in this case, the firm lower lip muscles will 
reject the toothbrush in its attempted mas- 
sage of the lower anterior region, with re- 
sultant infection of the gingivae. 

It is interesting to note that corrective 
treatment of the gingivae surrounding the 
lower right lateral incisor caused the gin- 
givae to shrink to normal, drawing the lateral 
incisor, which the edematous gums had 
forced out of position, back almost into line. 
(Fig. 10.) 

Case 4 (Fig. 11).—E. M., a girl, aged 20, 
presented an active subacute Vincent’s infec- 
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tion of the proliferative type. The history 
is typical of the cases which are alternately 
active and quiescent for a period of months 
or perhaps years. In this case, the infection 
was of two years’ duration, at the end of 
which time the patient sought treatment only 
because bleeding was becoming more profuse. 
Examination revealed that the papillae 
throughout the entire mouth were inflamed 
and hypertrophic and could be lifted away 
from the teeth to reveal pockets filled with 
necrotic tissue and débris. The tips of all 
the papillae were rounded to the truncated 
cone shape, while those in the lower an- 
terior region were of varying heights. The 
breath was very fetid. 

None of these cases described have 
presented unusual or unrecognizable 
symptoms. That there are a rapidly 
increasing number of cases of Vincent's 
infection may be attributed to the fact 
that many men are unfamiliar with its 
signs. Nor are they cognizant of the 
irreparable destruction that it may 
cause. The ultimate solution of this 
problem is to familiarize the general 
practitioner with the many forms of 
Vincent’s infection, its causes and their 
correction ; for just as soon as a correct 
diagnosis is obtained and a course of 
treatment decided upon, the only essen- 
tial requirement for a complete cure is 
painstaking thoroughness and stubborn 
persistence. 

483 Beacon Street. 


| 
t 
le 
e 
h 
h 
el 
le 
0) 
Jc 


SUBACUTE BACTERIAL ENDOCARDITIS AND 
DENTAL EXTRACTION 


By A. Henry Cxacertt, Jr., M.D., M.Sc. (Med.), Wilmington, Del., and 
Epwin H. Sirs, Jr., D.D.S., Washington, D. C. 


UBACUTE bacterial endocarditis 

has been, from the therapeutic 

standpoint, a major enigma in the 
practice of medicine. As in cancer, 
there has been much work done in re- 
gard to the pathogenesis and therapy of 
the condition. The pathogenesis, unlike 
that of cancer, is well understood, but 
the therapy, so far, has been of no avail. 
Nearly every chemotherapeutic agent has 
had, at one time or another, a clinical 
trial in the treatment of this disease. 
Soon after its discovery, arsphenamine 
was tried in the treatment of this dis- 
ease, but it was found to be of no definite 
benefit. Within the past few years, it 
has again been tried, this time in combi- 
nation with sulfanilamide, but again the 
results have not been remarkable. 

The latest and most logical regimen 
suggested for the treatment of this fatal 
disease has been the combination of 
sulfapyridine with heparin.’ Sulfapyri- 
dine is known to sterilize the blood 
stream in cases of Streptococcus viridans 
bacteremia. However, this alone is not 
sufficient because, in bacterial endocardi- 
tis, thrombotic lesions cover the valvular 
lesions and protect some of the causative 
organisms from the action of the chemo- 
therapeutic agent and leukocytes pres- 
ent in the blood stream.” Therefore, 
heparin, an anticoagulant, was recom- 
mended, together with sulfapyridine, to 
prevent formation of thrombi and per- 
haps to do way with those already pres- 
ent and therefore allow the drug and 
leukocytes to reach all of the pathogenic 
organisms. This, as mentioned pre- 
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viously, is the best treatment to date, 
but, unfortunately, unforeseen complica- 
tions, such as cerebral hemorrhage due 
to an excessively prolonged bleeding 
time, made the treatment almost , as 
hazardous as the disease itself. It tay 
be said, therefore, that, for all practical 
purposes, the disease is 100 per cent 
fatal. 

The theory expressed in this paper 
regards the prevention of the disease in 
some cases and is based upon the fol- 
lowing generally recognized facts. 

Subacute bacterial endocarditis rarely, 
if ever, affects a normal valve. It is, 
for all practical purposes, always super- 
imposed on a crippled condition of the 
valve, usually the result of rheumatic 
disease. However, this condition is also 
found to be the major complicating fac- 
tor in congenital cardiac defects. 

The pathogenic organism in this type 
of endocarditis is usually Streptococcus 
viridans, commonly found in oral in- 
fections, especially around the apices of 
infected teeth. Therefore, the first 
thought is to rid the mouth of all infected 
teeth. However, it has been shown that 
a transient bacteremia following dental 
extractions is not uncommon,® * 5 occurr- 
ing mostly in the case of septic mouths, 
but also occurring to an appreciable 
degree in clean mouths, as shown in the 
accompanying table. 

By far the predominant organism 
causing this bacteremia is Streptococcus 
viridans. It has also been shown that 
merely the manipulation of a tooth, 
without extraction, is sufficient to cause 
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a bacteremia,® usually of ten minutes’ 
duration only. While such a transient 
condition could be well tolerated by a 
normal person, it cannot in the presence 
of a valvular heart lesion. There are a 
number of cases reported in which sub- 
acute bacterial endocarditis followed 
dental To further 
complicate the problem, foci of infection, 
as is already known, if left undisturbed, 
will sooner or later cause a bacteremia.* 
Therefore, it seems that our hands are 
tied and that a bacteremia will result if 
the focus is removed, if it is manipu- 
lated or if it is left alone. However, the 


RELATIONSHIP OF BACTEREMIA TO DENTAL 
PROCEDURES 


Mouth 
Condi- No. Bacte- 


Author Operation tion Cases remia 
Palmerand Extraction Normal 82 14* 
Kempf 
Richards Manipulation; Septic 17 3 


gum massage 


O’Kelland Extraction Septic 138 84 
Elliott 


O’Kelland Nooperative Septic 110 12 
Elliott procedures 


*Of the fourteen blood cultures in this series 
thirteen were due to the presence of Streptococcus 
viridans. 


fact that a definite focus of infection 
should be removed is unquestioned. 

Sulfapyridine has been shown to re- 
move Streptococcus viridans from the 
blood stream. In cases of established 
subacute bacterial endocarditis, this 
elimination is only temporary. 

Hageman,"* in 1940, suggested the 
prophylactic use of sulfanilamide in 
cases of dental extraction in persons with 
valvular heart disease. This seems to be 
the most logical approach to this prob- 
lem, at least when, in subacute bacterial 
endocarditis, bacteremia is due to dental 
foci. Hageman mentioned this use of 
sulfanilamide as a possibility, but laid 
down no definite plan of attack. 


We have formulated the following 
plan as the one most likely to have the 
desired effect in the majority of cases. 

In all extraction cases, the dental 
surgeon should attempt to ascertain 
whether valvular heart disease is present. 
This can be accomplished by (a) med- 
ical consultation, (b) reference to pre- 
vious medical records or (c) direct 
questioning of the patient. The first 
method is the most desirable, but is 
impractical in that it is impossible to 
have a consultation in every extraction 
case. The secorid method is excellent, 
but its use is not always possible. The 
third method is the one which must be 
used in the majority of cases. 

With a few well-selected questions, 
the surgeon can obtain a cardiac history. 
An intelligent person can often save 
much useless questioning by immediately 
supplying the information as to whether 
heart disease is present, such information 
having been obtained from a physician. 
However, if the patient cannot supply 
such information, he should be ques- 
tioned as to the presence of cyanosis, 
edema, dyspnea and precordial distress. 
It is also well to ask whether he was a 
“blue baby” and whether there is evi- 
dence of any of the rheumatic group of 
infections. The patient should be speci- 
fically interrogated concerning rheumatic 
fever, scarlet fever, chorea, epistaxis and 
growing pains. A positive answer to any 
of these questions is sufficient to warrant 
a medical survey prior to dental extrac- 
tion. 

With the demonstration of the pres- 
ence of valvular heart disease, the patient 
becomes the dual responsibility of the 
dental surgeon and the internist. 

Ideally, the patient should be hospital- 
ized prior to the extraction. It cannot 
be stated with certainty just when the 
patient will be ready to have the extrac- 
tion, as this depends on the concentra- 
tion of the sulfapyridine in the blood 
stream. The administration of the drug 
is the sole responsibility of the internist. 
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It is also his duty to state the optimum 
time for extraction. To attain the de- 
sired blood level of 6 mg. per hundred 
cubic centimeters, it is necessary to give 
about 6 gm. (average) of sulfapyridine 
daily. However, this dosage is variable 
and the two criteria of proper dosage are 
the reaction of the patient and the blood 
level of the drug. It is for this reason, 
that is, to insure close observation and 
control of the patient, that hospitaliza- 
tion is recommended. 

Usually, the blood sulfapyridine con- 
centration reaches the desired level on 
the second day of administration. When 
this is attained, the extraction may be 
effected, a proper surgical technic (clean- 
liness, minimum of trauma) being taken 
for granted. 

The selection of the anesthetic agent 
is of some importance. Most observers 
agree that the only anesthetic agents 
contraindicated in the presence of sulfa- 
pyridine are the intravenous barbitu- 
rates.°-17_ This combination is supposed 
to cause sulfhemoglobinemia about five 
days after the combination is admin- 
istered. This point is disputed. However, 
with many other anesthetic agents from 
which to choose, one can forget the in- 
travenous barbitals. 

The actual administration of the sulfa- 
pyridine is the responsibility of the phy- 
sician. However, the length of time 
that the blood level of 6 mg. per hundred 
cubic centimeters or more must be main- 
tained is to be determined by the dental 
surgeon. In the experimental work pre- 
viously quoted, the transient bacteremia 
following extraction lasted only ten 
minutes. It is therefore true that, in 
cases which react normally to extraction, 
continuation of this dosage for one or 
two days after the operation will prob- 
ably be ample. However, in cases of 
dry socket, the source of infection may 
continue to be active for some time. 
Therefore, no definite rule can be laid 
down, but each case must be treated 
according to its individual reactions. 


SUMMARY 

1. Subacute bacterial endocarditis is 
caused by Streptococcus viridans, which 
does not attack a healthy cardiac valve. 

2. Streptococcus viridans is, in a great 
number of cases, the causative agent in 
a transient bacteremia following dental 
extraction. This may happen even in a 
healthy mouth. It has also been demon- 
strated in the blood stream prior to ex- 
traction and also after manipulation of 
a tooth without extraction. 

3. Sulfapyridine has been shown to be 
capable of sterilizing the blood stream 
when the bacteremia is due to Strepto- 
coccus viridans. 

4. It is suggested that in cases of 
known valvular heart disease sulfapyri- 
dine be given prior to dental extraction. 


CONCLUSION 


It is hoped that by use of the method 
outlined or a similar procedure, the 
bacterial endocarditis following dental 
extraction will be prevented. It is real- 
ized that, with the relatively low inci- 
dence of subacute bacterial endocarditis, 
it will take many years to determine 
the value of this procedure. The method, 
in proper hands, is harmless, and, because 
it seems efficacious in the prevention of 
a fatal disease, should be given a wide- 
spread trial. Hope for the success of this 
method lies in close cooperation between 
the dental surgeon and the physician. 
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THE COMPARATIVE VALUE OF VARIOUS 
MEDICAMENTS IN CAVITY STERILIZATION 


By Samuet Setzer, D.D.S., Philadelphia, Pa. 


HE dental profession has not given 

much attention to the subject of 

dentin sterilization. Heretofore, we 
have based the value of medicaments on 
testtube standards such as the phenol co- 
efficient. A review of the literature has 
failed to reveal much research on dentin 
sterilizing agents. Miller’ (1891) out- 
lined four methods for testing the action 
of antiseptics on carious dentin. None of 
these methods was based on clinical work. 
Miller concluded that water-soluble 
solutions were most efficient as germicides 


Work done at the Children’s Dental Clinic 
of the Philadelphia Mouth Hygiene Associa- 
tion; facilities provided for the investigation 
by the Philadelphia Mouth Hygiene Associa- 
tion. 
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in cavity sterilization. In 1935, Barker? 
tested the action of various antiseptics on 
slabs of dentin infected in vitro with 
organisms from carious cavities. He 
found that Howe’s ammoniacal silver 
nitrate was the most effective of all the 
antiseptics tested. 

The present study is an attempt to find 
out (1) which drugs are valueless in 
cavity sterilization and therefore can be 
eliminated from the armamentarium for 
this purpose, and (2) which drugs actu- 
ally sterilize dentin. It is realized that, 
from the work done here, a final con- 
clusion cannot be reached regarding the 
efficiency of any drug until other impor- 
tant points, such as the effect on the 
pulp, have been determined. However, 


from the standpoint of sterilization alone, 
certain conclusions can be drawn. In this 
study, drugs are evaluated on the basis of 
their sterilizing action in the cavity. In 
other words, this is a_bacteriologic 
check-up, in situ, on the efficiency of 
medicaments used in cavity sterilization. 


PROCEDURE 


The work was confined to occlusal 
cavities, since these could be sealed more 
easily and with more assurance that the 
temporary cement would not break under 
mastication. All teeth under observation 
were placed under a rubber dam. The 
teeth and the adjacent dam were painted 
with tincture of iodine followed by alco- 
hol and chloroform. Thereafter, every 
instrument or bur to be introduced into 
a cavity was dipped in a molten metal 
sterilizer and allowed to remain for 
twenty seconds. Appleton® has shown 
that this procedure will sterilize an instru- 
ment. The cavity was then prepared and 
all carious material removed with a 
sharp sterile excavator. The cavity was 
prepared exactly as it would be for a 
metallic restoration. As soon as it was 
felt that the cavity was ready for filling, 
but prior to the introduction of any 
medicaments, shavings from the dentin 
at the floor of the cavity were immedi- 
ately inoculated into a tube of Rose- 
now’s brain broth, which is excellent for 
the growth of streptococci and lacto- 
bacilli and has the additional advantage 
of growing aerobes and anaerobes in the 
same tube.* 

In twenty-six cases, no medicament 
was applied to the dentin, these cases 
being used as controls. In the other cases, 
various medicaments were applied to the 
cavity on a sterile cotton pellet, which 
was left in for three minutes. At the end 
of this time, the cavity was wiped dry 
with sterile cotton and a circular pellet 
of sterile baseplate guttapercha was 
placed in the bottom of the cavity. 

The stopping and carrying instruments 
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were, of course, previously sterilized in 
the open flame. Over the guttapercha 
was placed a quick-setting zinc oxide and 
eugenol cement : 


Powder Gm. 


Liquid Cc. 
Zinc oxide (regeant) 70 
Zinc stearate 8 Eugenol 88 
W. W. rosin (U.S.P.) 20 Olive oil 12 


Benzoic acid 2 


(Grossman® has shown that the com- 
bination of guttapercha and zinc oxide 
and eugenol cement will hermetically 
seal the dentin against penetration of 
saliva. In addition, the fact that gufta- 
percha is inert and easily removed en- 
hanced its value for this experiment.) 

The patient was then dismissed for a 
period of from one to two weeks. In 
several cases, the cement broke away be- 
tween visits and the underlying gutta- 
percha was exposed. These cases were 
discarded. At the second visit, the tooth 
was again placed under the dam and the 
temporary filling removed. Of course, 
the same aseptic conditions were main- 
tained as at the previous sitting. Shavings 
from the dentin were then again cul- 
tured and results noted. 

The cavities were grouped under three 
general headings: (1) shallow, (2) 
medium and (3) deep. By shallow, that 
type of cavity is meant which can just 
be hooked by an explorer and in which 
the dentin has not yet been involved to 
any great extent roentgenographically 
(defective pits and fissures in the major- 
ity of cases). Medium cavities were 
those in which the dentin was involved 
by the carious process, but in which 
there was still a layer of healthy dentin 
between the floor of the cavity (after 
preparation) and the pulp. In these 
cases, evidence of caries in the dentin 
could be seen roentgenographically. In 
the deep group were placed those cavities 
in which little dentin remained after the 
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cavity preparation and also those in 
which there was a possibility of pulp in- 
volvement. In none of these cases could 
the dentin at the floor of the cavity be 
classified as “healthy.” 

All cultures were incubated for from 
seventy-two to ninety-six hours and then 
examined microscopically. Since this 
study was not concerned with the bac- 
teriology of dental caries, it was deemed 
necessary to record only the presence or 
absence of bacteria. 

An attempt was made to check every 
step of the procedure for a break in the 
chain of asepsis. 1. A piece of sterile 
paper having an area approximating that 


86%0 


MORSON'S KREOSOTE 


78%O 
10% AQUEOUS SOLUTION OF IODIN 
PURE LIQUID PHENOL 
47%0 
PHYSIOLOGIC SALINE SOLUTION 


44%0 
ISOTONIC SOLUTION OF 
39%0 
50% SOLUTION OF THYMOL-ALCOHOL 


29%0O 
50% PHENOLIN ALCOHOL 


28%0 


HOWES SHLVER NITRATE 


28%0 


95 % ALCOHOL 


Fig. 1.—Comparative effectiveness of the 
medicaments tested in the sterilization of 
dentin. 


of an occlusal cavity in a molar was 
placed in a sterile petri dish. As soon as 
work was begun on the cavity, the lid of 
the petri dish was removed and the paper 
exposed to the air. When the cavity was 
sealed, the paper was picked up with 
sterile pliers and dropped into a tube of 
culture medium and incubated. This 
acted to determine whether a cavity 
could be contaminated merely by ex- 
posure to the air. The culture showed no 
growth. 2. A piece of guttapercha was 


softened in the flame, placed in a cavity, 
removed and dropped into a tube of cul- 
ture medium, which also, after incuba- 
tion, showed no growth. 3. The thought 
also occurred that perhaps bacteria were 
being incorporated in the mix of zinc 
oxide and eugenol cement. As a result, a 
mix was made on a slab that had been 
previously wiped with alcohol and chloro- 
form, according to the usual procedure, 
allowed to set and then cultured. Again 


100 


90; 


+O + O 
SHALLOW MEDIUM DEEP 


Growth]| 35 13 65 
No 
Growth| 49 28 3 


Fig. 2.—Bacteriologic status of the dentin 
after cavity preparation but before medication. 


a negative result was obtained. 4. There 
was no need to check the sterility of burs 
and excavators after dipping in the 
molten metal sterilizer. 


RESULTS 


The medicaments tested were: (1) 
pure liquid phenol; (2) 50 per cent 
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phenol in ethyl alcohol ; (3) 50 per cent 
thymo: in ethyl alcohol; (4) Howe’s 
ammoniacal silver nitrate; (5) 95 per 
cent ethyl alcohol; (6) isotonic solution 
of iodine; (7) 10 per cent aqueous solu- 
tion of iodine; (8) Morson’s kreosote, 
and (9) physiologic solution of sodium 
chloride, as a control. (Results of tests 
with 70 per cent ethyl alcohol will be re- 
ported in a subsequent paper. ) 

Table 1 shows the results obtained. In 
the control group (no sterilization), 
thirty-two cases were observed, of which 
twenty-four were originally positive and 
eight negative. On examination, at the 
second visit, eighteen positive and eight 


and two negative. The second culture 
revealed only one positive and twelve 
negative, showing that ten cavities were 
actually sterilized. Three cases were dis- 
carded owing to breakage of the tem- 
porary filling in between visits. Of thir- 
teen large cavities tested, ten were posi- 
tive and three negative. The check cul- 
ture on the second visit gave three posi- 
tive and six negative. Four other cavities 
were discarded owing to leakage. Thus, 
of a total of thirty positive and eight 
negative results on the first culture, the 
second culture revealed only five positive 
and twenty-three negative ; ten cases be- 
ing either discarded or not available. 


TABLE 1. 


Before Treatment, 


After Treatment 


Shallou\|Medium| Shallous\Medium| Deep \\Total 
616118 2 O 124 8} 6/120 6| No Sterilization 
113119] 7 0 6 | 7/213 |ol/ol¥ 
2 | 4 11/8) 6 14! O \22 7 | Pure Liquid Phenol | 3|3||5 / |20 
113 72} 7 0 Wve 4 lin 
| Solution | 7 | 21516 011018 
6] 3 2 3 8 Morson'’s Kreosote| | / \23 


X= Number of Cavities that were discarded due to leakage of the seal plus 


the number of cases that failed to return. 


negative results were obtained. Six cases 
were either discarded or not further 
available. For all intents and purposes, 
there was no appreciable change bac- 
teriologically. 

The best results were obtained with 
beechwood creosote. Thirty-eight cases 
were tested. Of nine small cavities, six 
were originally positive and three were 
negative. On the second culture, five 
negative and only one positive returned. 
In the medium class, sixteen cavities were 
cultured, fourteen of which were positive 


This represents a jump from approxi- 
mately 18 per cent originally negative 
cavities to 86 per cent, an increase of 68 
per cent in sterility. (Table 2.) 

Phenol 50 per cent in ethyl alcohol 
was disappointing as a sterilizing agent. 
Twenty cases were tested; four small, 
ten medium and six large. Sixteen of 
these were originally positive, four nega- 
tive. Thirteen of these were found posi- 
tive and three of these were discarded. 
Three patients failed to return. On the 
second examination, only four cultures 
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were negative. Thus, the second group 
of cultures actually revealed only one 
more negative than the first, indicating 
no sterilizing value. 

Perhaps just as disappointing were the 
results obtained with 50 per cent thymol 
in ethyl alcohol. In this group, twenty- 
two cavities were tested. Eighteen were 
positive originally. On the second visit, 
seven negative and eleven positive results 
were obtained. Two of the original cav- 
ities were discarded and two patients 
failed to return. Thus, sterility was ob- 


TABLE 2. 
Befor 
| 


No Sterilization |\\77 23 69 3/ 
saline Solution _||78\22| —_|53||47 
81/9) 

Pure Liquid Phenol |\77||23 3/169 

Isotonic Iodin ||78||\22 56 
souutionot fedin |79|2l| [22|78 
|80|20| _(72|28 
Morson's Kreosote|82\/8| 


tained in only three cases, while at least 
eleven remained in the same positive 
status. 

With isotonic iodine (about 0.3 per 
cent iodine), the results were indifferent. 
Twenty-one were treated in this group. 
Seventeen were positive and four nega- 
tive at the first culture. On subsequent 
culture, ten positive and eight negative 
results were obtained ; three cultures be- 
ing discarded because of leakage. Thus, 
the second culture revealed a reduction 
in the positive cultures from 80 to 55 per 
cent. 

When the concentration of iodine was 


raised to 10 per cent, a marked improve- 
ment in sterilizing ability was noted. 
Twenty-six cases were tested in this 
group, twenty-one of which were orig- 
inally positive and five negative. On the 
second culture, eight positive and eight- 
een negative results were obtained. Three 
of the eight positive were discarded ow- 
ing to leakage. Thus, a jump was de- 
tected here in sterility from 21 to 78 per 
cent, which is significant. 

Howe’s ammoniacal silver nitrate af- 
forded some surprising results. Twenty- 
nine cases were tested. Twenty-one were 
positive and eight negative. On the sec- 
ond culture, there were twenty positive 
and only seven negative results; two 
cases failing to appear. Two of the 
twenty positive were discarded. Here, 
we actually had only two more negative 
on the second culture than on the first; 
which indicated almost no sterilizing 
value with this medicament. 

Physiologic solution of sodium chloride 
was added to this list merely for a con- 
trol, in place of distilled water. The re- 
sults showed that it had some sterilizing 
value but were not consistent enough to 
be significant. Of the twenty-one cases 
under observation, seventeen were posi- 
tive in the beginning and four were nega- 
tive. On the second culture, there were 
nine positive and eight negative cultures, 
four patients failing to appear. This rep- 
resents an increase in sterility from 19 to 
47 per cent. Although we would hesitate 
to recommend a saline solution as a 
sterilizing agent, the results are better 
than with some of the more popular 
medicaments. 

In the 95 per cent ethyl alcohol group, 
only fourteen cases were tested, nine be- 
ing positive and five negative. When the 
nine cases proved positive, it was believed 
that there was no point to continuing 
with this solvent since it was obvious that 
it has no germicidal action whatsoever. 

Pure liquid phenol yielded good re- 
sults. A total of thirty-four cases were 
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tested. Twenty-four were originally posi- 
tive and ten negative. On checking, 
there were nine positive and twenty 
negative results, five patients failing to 
return. Thus, the original 23 per cent 
negative total was increased to 69 per 
cent, a creditable showing. 

Arranging the drugs in order of their 
efficiency, we get the following: (1) 
Morson’s kreosote ; (2) 10 per cent aque- 
ous solution of iodine; (3) pure liquid 
phenol; (4) physiologic solution of 
sodium chloride ; (5) isotonic solution of 
iodine ; (6) 50 per cent thymol in ethyl 
alcohol ; (7) 50 per cent phenol in ethyl 
alcohol ; (8) Howe’s ammoniacal silver 
nitrate, and (9) 95 per cent ethyl alco- 
hol. (Fig. 1.) 


COMMENT 


Before considering the results obtained 
with sterilizing agents, it might not be 
amiss to reemphasize a significant fact 
that has come to light from this work. 
In a previous publication,® it was pointed 
out that the larger the cavity, the less 
chance the operator has of removing 
bacteria from the dentin mechanically. 
This evidence emphasizes the necessity 
for cavity sterilization prior to a restora- 
tion. Since then, additional data have 
been collected which tend to enhance the 
conclusions drawn at that time. (Fig. 2.) 

In a small percentage of cases, cavities 
that yielded negative cultures on the first 
visit gave positive results on the second. 
This may be attributed to two main 
facts : 

1. There are an insufficient number of 
bacteria in the first sample, with inability 
of a small number of bacteria to propa- 
gate themselves in a comparatively large 
volume of medium. 2. There possibly is 
contamination of the cultured medium in 
taking the second culture. 

On the other hand, in a number of 
cases, the second culture yielded negative 
results as compared to an originally posi- 
tive culture. When no medicaments 


were introduced or the medicaments had 
a questionable antiseptic action (as when 
physiologic solution of sodium chloride 
was used), a second negative culture 
following a first positive culture might be 
due to (1) an insufficient number of 
bacteria in the second sample or (2) 
contamination of the first culture. 

In the experiments in which a large 
increase in negative cultures was found, 
one could rightfully attribute these find- 
ings in part, at least, to the action of the 
drugs. 

It is not surprising that the results 
with 50 per cent phenol in ethyl alcohol 
and 50 per cent thymol in ethyl alcohol 
are approximately the same. Both solutes 
are relatively insoluble in water. Both 
are caustics and both are dissoluble in 
alcohol. When the last fact was noted, 
it was decided to test the germicidal 
value of the solvent itself. Only fourteen 
cases were tested, but these were suffi- 
cient to show that, as a_ bactericidal 
agent, 95 per cent ethyl alcohol has no 
value whatsoever. When results obtained 
with pure liquid phenol were at least 40 
per cent better than those with 50 per 
cent phenol in ethyl alcohol, it was be- 
lieved that no further proof was needed 
to show that the use of ethyl alcohol as 
a solvent decreased the bactericidal action 
of a drug, at least in cavity sterilization. 
As a matter of fact, Appleton’ expressly 
stated that “every addition of ethyl or 
methyl! alcohol to an aqueous solution of 
phenol or of formic aldehyde decreases 
its disinfectant action.” 

Prinz,® who recommended a 50 per 
cent solution of thymol in alcohol,® 
specifically stated that “solutions of 
phenol in concentrated alcohol or in 
fatty oils are comparatively worthless.” 
However, in the same paragraph, he also 
said that “certain other antiseptics, as 
phenol, lysol, and thymol, act more 
forcefully when dissolved in 50 per cent 
alcohol than when an equal quantity is 
dissolved in water.” However, res ipsa 
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loquitur, the bacteriologic findings point 
to the comparative worthlessness of solu- 
tions made with ethyl alcohol as the ve- 
hicle. 

With our present knowledge of the 
histology of carious dentin, the failure 
of alcoholic solutions and of silver nitrate 
to induce sterility can be explained by 
the fact that all are severe caustics, act- 
ing as germicides or antiseptics by virtue 
of the fact that they coagulate the al- 
bumin of protoplasm. It is quite possible, 
then, that the surface of the dentin may 
be sterilized while bacteria continue to 
lurk in the dentinal tubules below the 
surface. The coagulation of the albumin 
in the tubules by the caustics makes these 
agents self-limiting. This very fact causes 
them to lose their appeal as dentin steril- 
izing agents. How, then, does silver ni- 
trate act so successfully from the clinical 
standpoint? This may be answered, it is 
believed, as follows : 

Fish*® has shown that at the inception 
of the carious process, the pulp starts to 
lay down a barrier of secondary dentin 
for protection against poisonous products 
of bacterial metabolism. When applied to 
the cavity, silver nitrate coagulates the 
protoplasm on the surface, plugging up 
the tubules just as a cork closes the 
neck of a bottle. Thus, the bacteria 
which are still alive in the tubules are 
trapped on the pulpal side by secondary 
dentin and on the outside by coagulated 
albumin.* 

From histologic studies, it is known 
that bacteria penetrate the dentin beyond 
the point of liquefaction of the dentin. 
As Hopewell-Smith™ pointed out : 

After the micro-organisms have once en- 
tered the tubules, they easily pass along 
their lumina. The canals then become choked 
with micrococci, gradually enlarge and give 
way in numerous places. 


Appleton® says : 
*Results of clinical studies on the treatment 


of carious cavities with Howe’s ammoniacal 
silver nitrate are in press. 


In any tooth in which dental caries has 
involved the dentin, the pulp must be re- 
garded as at least potentially infected. The 
fact that the bacteria have always penetrated 
further into the dentinal tubules than is in- 
dicated by any gross change in the dentin 
necessitates, in cavity preparation, the ster- 
ilizing of the cavity wall, before introducing 
the filling material. 

It is a well-known pharmacologic law 
that an antiseptic is effective only in pro- 
portion to the contact that it makes with 
the bacteria. In other words, an anti- 
septic obviously cannot be effective unless 
it actually comes in contact with the bac- 
teria. Since it has been shown that alco- 
hol, by virtue of its coagulating action 
and in other ways, decreases the antisep- 
tic action of a drug, it appeared that 
aqueous solutions would be more efficient 
as dentin-sterilizing agents. The results 
with pure phenol corroborated this. With 
this in mind, it was felt that perhaps an 
isotonic solution of iodine might be an 
efficient agent. The indifferent results 
that followed experimentation with this 
agent suggested the possibility that the 
low concentration of iodine in this solu- 
tion (about 0.3 per cent) and not the 
iodine itself might be at fault. 

Recent investigations by Salle, Mc- 
Omie and Shechmeister,’? working on 
embryonic chick’s heart tissue, have 
brought to light the fact that iodine, 
which is one of the oldest germicides 
known, is the most nearly ideal of all of 
the compounds tested from the stand- 
point of low toxicity plus germicidal ac- 
tion. It is usually employed as a tincture, 
which is irritating, owing to the presence 
of alcohol. In aqueous solution, how- 
ever, the iodine is non-irritating and 
relatively non-toxic to tissue. 

It was decided, then, to use an aqueous 
solution of iodine at a higher concentra- 
tion and a 10 per cent solution was arbi- 
trarily tried. The results were gratifying, 
although not quite so good as those ob- 
tained with Morson’s kreosote. 

As far as discoloration of the tooth 
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with iodine is concerned, it may be 
pointed out that a reddish brown dis- 
coloration is produced as soon as the io- 
dine touches the dentin. Carious dentin 
stains much more intensely than normal 
dentin. The stain, however, is short- 
lived. It disappears completely in a short 
time owing to a chemical reaction be- 
tween the dentin itself and the iodine, 
and not to removal of the stain, which 
might occur through a circulation in the 
dentin. Corroboration of this fact was 
obtained when it was noted that several 
extracted teeth, treated and sealed in ex- 
actly the same manner as those in the 
mouth, were destained. 

With Morson’s kreosote, the results 
were better than with any other medica- 
ment tested. C. E. Kells*® was long an 
advocate of this medicament. However, 
I have been unable to find more than a 
few practitioners who have employed 
this drug in their practices. In his book, 
Kells admitted that he had no scientific 
basis for using Morson’s kreosote, but had 
acquired the habit of usage from his 
father. He used it for nearly every dental 
purpose and reported favorably on his 
clinical results. 

Since becoming acquainted with this 
product, I and several of my co-workers 
have been using Morson’s kreosote for 
various purposes other than cavity steril- 
ization. As a sedative, it has given as 
much satisfaction as oil of cloves. When 
mixed with zinc oxide powder, men- 
tioned earlier in this paper, it makes an 
excellent pulp-capping material or sub- 
cement base. It is applied over an 
exposed pulp without heat and can be 
pushed gently into place with a mini- 
mum of pressure. It is highly adhesive 
and sets rapidly in the mouth. Observa- 
tions on this material will be reported at 
a later time. 

An attempt was made to find out 
whether there is any actual difference 
between Morson’s kreosote and the ordi- 
nary U.S.P. beechwood creosote. We 
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have only the word of the manufacturer, 
who states that this product differs by 
virtue of the fact that it is manufactured 
under a special maturing process which 
tends to eliminate certain irritating and 
undesirable properties from the creosote. 
Also, the manufacturer claims that the 
creosote is extracted from special trees 
grown in England. H. L. Hansen stated 
that the Council on Dental Therapeutics 
of the A.D.A. had no data on Morson’s 
kreosote and, as far as he had been able 
to ascertain, it did not differ in essential 
respects from U.S.P. beechwood creosote. 
The editor of the British Dental Journal 
likewise reported a lack of data on this 
product. U.S.P. creosote is being tested, 
but I am unable, at this time, to report 
on its efficiency as a dentin sterilizing 
agent owing to insufficiency of data. 

The majority of the medicaments do 
not afford sterility in every case and some 
sterilize in few cases; yet certain practi- 
tioners have success with these agents. 
The reasons may be several: 1. There 
can be no question that removal of all 
carious material is of paramount impor- 
tance. By this operation, analogous to 
surgical removal of diseased tissue any- 
where else in the body, we are removing 
a tremendous number of bacteria and 
automatically giving the tissue a better 
chance to combat the carious process. 2. 
The resistance of the tissues, i.e. the 
ability of the pulp to lay down a pro- 
tecting layer of secondary dentin, must 
be taken into consideration. Age, general 
health, diet, heredity and various other 
conditions materially influence this abil- 
ity. Equally important, perhaps, is the 
rapidity of the carious process; that is, 
the acuteness or chronicity of the disease. 
All of us have, at some time or another, 
been surprised to see how large a cavity 
can become in a few months. In other 
cases, pits that were detected three or 
four years previously have become no 
larger. 

With this in mind, it becomes under- 
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standable that a practitioner may not 
sterilize cavities at all and yet, to all ap- 
pearances, the particular filling looks 
well. Perhaps, in this case, every trace of 
carious material was removed and merely 
sealing the cavity hermetically with a 
good filling plus secondary dentin forma- 
tion by the pulp was sufficient to take 
care of any remaining bacteria. On the 
other hand, it has also been our experi- 
ence to find recurrence of caries under 
fillings that have been inserted by good 
operators, men who conscientiously and 
meticulously remove all carious material 
and who endeavor to sterilize the cavities 
prior to insertion of the filling. It is in 
these cases that we can blame the so- 
called sterilizing agent for the failure, 
and because of these cases, it is impera- 
tive that we use an agent that is known 
to sterilize in every case. 


CONCLUSIONS 


1. The dentin is a difficult substance 
to penetrate and hence difficult to steril- 
ize. 

2. Protoplasm caustics such as silver 
nitrate and 50 per cent thymol in ethyl 
alcohol do not sterilize dentin under con- 
ditions of the test because they are self- 
limiting and hence do not come in con- 
tact with the bacteria in the dentinal 
tubules. Their antiseptic action can be 
attributed to a “walling off” of bacteria. 

3. Drugs dissolved in 95 per cent ethyl 
alcohol might well be discontinued for 
use in cavities. Aside from inhibiting the 
action of drugs bacteriologically, alcohol 
also sets up a distinct irritation to the 
pulp since it makes the solution hyper- 
tonic. All alcoholic solutions are apt to 
be painful. 

4. The best bacteriologic results were 
obtained with Morson’s kreosote and 
with a 10 per cent aqueous solution of 
iodine. Good results were also obtained 
with pure liquid phenol. 

5. Morson’s kreosote mixed with a 
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zinc oxide powder is being tested as a 
subcement base for pulp capping and 
other purposes. 

6. Bacteriologic studies are convincing 
evidence that all cavities should be 
opened and filled as soon as detected. 
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THE ETRUSCAN CAST “GOLD” CROWNS 


ILLUSTRATED BY GUERINI 


By BerNHARD Wo.tF WEINBERGER, D.D.S., New York, N. Y. 


F one is inclined not to accept facts at 

their face value and is interested in 

doing a little investigating for him- 
self, let him undertake the study of den- 
tal history. For romance and intrigue, 
there is little to compare with it. 

The trouble is, however, that when one 
attempts a historical study, he generally 
accepts that which appears in the his- 
tories as gospel, and continues to repeat 


fact more than any other that has tended 
to confuse the reader. The other mis- 
leading reference is to the “disappear- 
ance of the ivory,” and from it one 
would conclude that an artificial crown 
of some type had formerly been. placed 
on a carved ivory root. These crowns, I 
was informed, were of cast gold. 

That this idea is a prevalent one, there 
is no doubt; for it has been repeated by 


Fig. 1.—Supposed “‘cast gold crowns.” 


these statements indefinitely. I myself 
have been guilty of doing this very thing 
until I was able to find some evidence to 
the contrary. 

In Guerini’s “History of Dentistry,” 
page 70 (Figs. 13 and 14), are photo- 
graphs bearing the legend “Tooth crowns 
found in an Etruscan tomb of the an- 
cient Vitulonia (Archaeological Museum 
of Florence). The enamel-capsules of 
the teeth (four molars and one canine) 
are perfectly well preserved, whilst the 
ivory has entirely disappeared.” Similar 
crowns are to be found among others 
uncovered in ancient tombs. It is this 
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(From Guerini’s “History of Dentistry.” ) 


such well-known historians as the late L. 
Parmly Brown. On page 958, Dental 
Cosmos, 1934, he wrote: “Some cast 
gold tooth caps or crowns. .. .” How- 
ever, he too must have questioned the 
statement, for he ends the paragraph by 
saying: “But we have no definite record 
of any other independent gold caps until 
about 1593.” While here in 1926, Guer- 
ini gave me the impression that they 
were cast gold crowns. 

Upon making several inquiries of the 
Archaeological Museum in Florence, a 
reply was finally received containing the 
following statement: “But there exists 
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no trace of such specimens in our topo- 
graphical Etrurian Museum and I don’t 
know from where Guerini has this infor- 
mation.” 

Learning that there were no such 
crowns in the Museum only helped to 
increase the mystery. What, then, could 
they be? Could the dentin and cemen- 
tum have been dissolved by some chem- 
ical that would not at the same time 
break down the enamel? Those active 
in histologic research stated that it was 
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Dr. Bodecker, of Columbia University, 
their estimated age being about 900 
years. During these years, the dentin and 
cementum disintegrated so that but a 
small round ball remained within the 
enamel cap. This small ball was easily 
lifted out, leaving the enamel cap in- 
tact, as shown in Figure 1. A comparison 
with the illustration in Guerini’s history 
shows the internal structures to be 
alike. 

Undoubtedly, a similar reaction took 


Fig. 2.—Enamel caps of Teeth of Pueblo Indians of New Mexico. (Circa 1040.) (Courtesy 


Dr. Bodecker.) 


impossible to do this experimentally, and 
if it were possible, the evidence would 
not be a sufficient basis for any conclu- 
sions. We therefore had to wait until we 
came across a specimen that fulfilled all 
of the requirements. 

Several years ago, Henry W. Gillett 
obtained from an Indian grave in the 
Southwest a collection of Pueblo molar 
teeth, which are now in the possession of 


place in the Etruscan graves ; therefore, 
the supposedly cast gold crowns on page 
70 turn out to be but enamel caps of 
human teeth and not cast gold crowns. 

Another of the mysteries of dental his- 
tory is solved and we see illustrated how 
easily, when facts are not clearly pre- 
sented or stated, misinterpretations arise 
and are continued in dental history. 

119 West Fifty-Seventh Street. 
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DENTAL STRUCTURES REMAINING IN 1,948 


EDENTULOUS JAWS: A STATISTICAL STUDY 


By DonaLp T. WacceEneR,* D.D.S., and Lour T. Austin, D.D.S., Rochester, Minn. 


clinically and roentgenographically 

in a series of consecutive extraction 
cases. This series gives the average result 
of service in dental extraction, including 
the results of the most conscientious as 
well as the most negligent dentists. There 
were 1,380 patients in this series who 


ainicatty ana jaws were examined 


TABLE 1.—NuMBER AND SITUATION OF Roots 
BY RouTINE RoENTGENOGRAMS 


had lower roots remaining. Five hun- 
dred and sixty-eight patients were eden- 
tulous in both jaws, and 27.4 per cent 
had roots remaining. The total number 
of roots was 410; which indicates a fail- 
ure of 1.3 per cent in the 31,125 teeth 
extracted. 

The data concerning the dental struc- 


REMAINING IN EpentuLous Jaws As REVEALED 


AFTER ReEmovat oF 31,125 TEETH 


Left Side Right Side 
[7 [8 | toca 
Percentage |1 0 75}0 4510.68/2.2 
failure | 
Roots | | | | 
remaining 18) 48) 24) 21) 25) 10) 8} 51] | 6 9} 25) 37) 27 318 
Percentage |1.27/0.15|1. 10/0. 79/1. 26/0. 63 0.79|0.63 47/0. 0.86 


failure 


Roots | 
remaining 8} 


had had the teeth removed from one or 
both jaws. These patients, if each had 
the normal number of teeth in each jaw, 
had had a total of 31,125 extractions. 
There were 748 patients who were 
edentulous only in the upper jaw, and 
15.5 per cent had upper roots remain- 
ing. Sixty-four patients were edentulous 
in the lower jaw only, and 15.6 per cent 


*Fellow in Dental Surgery, Mayo Founda- 
tion. 

From the Section on Dental Surgery, Mayo 
Clinic. 
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tures not removed from the jaws of pa- 
tients from which the teeth had been 
extracted are recorded in Tables 1 and 
2. Table 1 gives the situation in which 
roots were found in the dental arches 
and the percentage of failure of com- 
plete removal for each individual tooth. 
From the known number of each of the 
various teeth that have been extracted 
and the number and location of roots 
remaining in each jaw, the percentage of 
efficiency in removal of individual teeth 
can be determined. The complete re- 
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moval of the upper teeth apparently 
was more difficult than the complete re- 
moval of the lower teeth. There was a 
failure of 1.46 per cent in removal of 
upper teeth as compared with a failure 
of 0.86 per cent in removal of lower 
teeth. 

Table 2 gives the location of the 


Taste 2.—NumMBER AND SirvaTIon or Un- 

ERUPTED TEETH (OTHER THAN SUPERNUMERARY 

TEETH) IN 1,948 OrHERWisE EpENtTuLous Jaws 
AS REVEALED BY RouTINE ROENTGENOGRAMS 


Left Right 


Side Side _| Total 


5}4/3 4516 


Upper teeth 
remaining 


Lower teeth 
remaining 


TaB_e 3.—SeEx AND AGE DisTRIBUTION 


Age Total Men 


Years |Num-} Per |Num-} Per |} 
ber | Cent} ber 


10-19 . 2} 0.3 
20-29 48) 7.2 
30-39 q 158} 23.8 
40-49 231) 34.9 
50-59 J 164| 24.7 
60-69 57| 8.6 
70 and more x 3} 0.5 


Totai 663} 100 


Mean age 45.4 years | 42.6 years 


forty-three remaining unerupted teeth, 
other than supernumerary teeth, in the 
same series of jaws which were otherwise 
edentulous. It will be noted that un- 
erupted upper third molars are left in 
the jaw most frequently. Perhaps this is 
because they cause painful symptoms less 
frequently than’ do unerupted lower 
third molars; therefore, their presence 


may be more easily overlooked until 
that area is roentgenographed. Since 
about one of every thirty-two patients in 
this series had an unerupted tooth other 
than a supernumerary tooth remaining, 
the importance of taking full-mouth 
roentgenograms before extraction should 
be emphasized. 

Three hundred and twenty-nine pa- 
tients had roots, unerupted teeth of the 
permanent dentition or supernumerary 
teeth which had not been removed ; 23.8 
per cent of the entire series of 1,380 


TaBLe 4.—AceEs AT TIME OF ExTRACTION 


Age Upper Lower Both* 


Years |Num-} Per |Num- 
ber | Cent] ber 


10-19 5) 0.7 
20-29 78| 10.4 
30-39 29.7 
40-49 34.2 
50-59 20.1 
60-69 4.4 
70 and more 0.5 


Total 100 


Mean age| 42.8 years | 48.4 years | 54.5 years 


*In fifty-six cases in which patients were edentu- 
lous in both jaws, enough time elapsed between 
complete removal of the teeth from each jaw to 
cause the two jaws to fall into different age 
groups. These cases were not included in this 
table. 


patients. Eleven cysts were discovered, 
six of which were median anterior max- 
illary cysts, and five were cysts associ- 
ated with dental structures. There were 
also eight supernumerary teeth remain- 
ing, seven of which were located near 
the midline of the maxillae. 

Table 3 records sex and age distribu- 
tion in this series. It is interesting to 
note that the average age at which the 
women became edentulous in one or 
both jaws is nearly three years less than 
the corresponding age for the men. The 
mean age was 44 years. 
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| | | | | | | Per |Num-| Per ( 
30 Cent | ber [Cent 
| | | 2} 3.1] 39) 7.6 
12] 18.8 108} 21.1 
19} 29.7} 194] 37.8 
25| 39.0} 117] 22.9 
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Table 4 gives the ages of the patients 
at the time of extraction. The upper 
teeth were removed at an average age 
five and six-tenths years less than the 
age at which the lower teeth were re- 
moved. When only the upper teeth or 
both the upper and the lower teeth were 
removed, the greatest percentage of the 
patients were in their forties. When 
only the lower teeth were removed, the 
greatest percentage of the patients were 
in their fifties. 

Cook’ reported a similar series of 500 
patients studied approximately ten years 
before the present series. Twenty-six 
per cent of the patients in Cook’s series 
who were edentulous only in the upper 
jaw had roots-remaining. Twenty per 
cent of those who were edentulous only 
in the lower jaw had roots remaining. 


DENTAL CARIES 


1857 


Twenty-nine per cent of those who were 
edentulous in both jaws had roots re- 
maining. These percentages are signifi- 
cantly higher than those of the present 
series only in regard to the extraction of 
teeth from the upper jaw. 

These data emphasize the importance 
of making sure that roots of extracted 
teeth are removed completely and the 
value of roentgenographic examination 
in establishing this fact. Such a service 
is especially important to the patient 
who has been entrusted to the dentist 
for the elimination of focal infection of 
dental source. 
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IN PREGNANCY 


By Josern D. James, M.D., Springfield, Mo. 


the tradition that pregnancy is the 
precursor of dental caries, a tradi- 
tion that was popularized in the legend 
that for every baby, a tooth! This is 
still an axiom among a large percentage 
of the laity and some members of the 
dental and the medical profession. It is 
only recently that the truth of this so- 
called axiom has been questioned. It is 
unnecessary to state that proper dental 
care is needed for every individual and 
that care is especially necessary during 
pregnancy in consideration of the great 
harm that can result from improper 
care or neglect of the teeth during that 
time. 
It has long been recognized that there 
is a direct relation between focal infec- 
tion and the late toxemias of pregnancy, 


Read before the Springfield, Missouri, Dis- 
trict Dental Society. 
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© goign was accepted in the dim past 


pyelitis, improper nutrition of the mother 
and the growing fetus and inadequate 
lactation. The ravages of caries are 
greater during pregnancy and its advance 
is more rapid and painful. In this paper, 
it seems proper, though digressing, to 
discuss briefly the embryology of the 
teeth and the pathology of dental caries 
and to refer to some of the various 
theories of the cause of decay. 

It is a well-established fact that the 
structure of the teeth is laid down before 
the fifth month of intrauterine life, and 
proper measures for their welfare are an 
obstetrical and a maternal problem; at 
least, as far as the deciduous teeth are 
concerned ; and since calcification of the 
permanent teeth takes place largely 
after birth, the responsibility then be- 
comes that of the pediatrician.” * * * © 

Faulty tooth structure is first noted in 
the deciduous and the early permanent 
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teeth. Dental caries is primarily a dis- 
ease of childhood and adolescence. The 
future health of the teeth depends, to a 
large extent, on heredity, the nutrition 
of the expectant mother and the super- 
vision of the nutrition of the child well 
into adolescence.*® * * 1° 

There are two important types of den- 
tal caries. One occurs in the teeth of 
the young, beginning in either pits or 
fissures in the crown of the tooth or at 
the contact point of approximating teeth, 
the ectodermal layer. These faults gen- 
erally penetrate the enamel with only a 
sharply localized destruction of that tis- 
sue and spread widely in the dentin and 
the mesodermal layer and approach the 
pulp very early, with rapid demineral- 
ization of the teeth and digestion of the 
non-mineral elements. The other type 
occurs more frequently in the teeth of 
the adult and the aged and commonly 
attacks the crown or the exposed root 
surfaces, producing a large aperture on 
the surface and more slowly invading 
the deeper structures. 

Bacterial invasion is a factor in hasten- 
ing the destruction of the teeth in both 
types. The state of health of the body 
seems to. make little or no difference in 
the incidence of caries once the dental 
structure has been laid down, during 
intrauterine life, and the permanent 
teeth are fully erupted. The statement 
that constitutional disease and pregnancy 
are factors in dental caries is not war- 
ranted and lacks confirmation by recent 
investigators. On the other hand, as has 
been stated, the acute infectious diseases 
of early childhood can affect the struc- 
ture of the growing tooth.” © * ® 

Oral hygiene has been “touted” as al- 
most a panacea for the ills of the teeth 
and as a means for prevention of dental 
decay; and one is almost inclined to 
give credence to the statements to that 
effect in consideration of the propaganda 
regarding the different types of tooth- 
brushes, toothpowders and_ toothpastes, 
each supposed to have some special 


merit. It has gone so far that one can 
almost visualize a different type of brush 
and paste for use after each meal and at 
bedtime in order that one may lie down 
to sleep with the assurance that “a clean 
tooth never decays.” This sounds plaus- 
ible, but it is not the truth and leads to 
a false sense of security.® 

That oral hygiene is of no value is not 
the point. Its value from an esthetic 
standpoint is high; and if acid plaques 
are a cause of dental caries, it seems 
possible that early removal by brushing 
would be of some value. All of us are 
aware that some of the best teeth seen 
are the least brushed and some of the 
worst seen are the most brushed. It seems 
possible that those with the most brushed 
teeth are the poorest nourished.® 

It seems that the enamel of the tooth 
may be destroyed by the action of weak 
acids® ?* with later demineralization of 
the inorganic portion and liquefaction of 
the organic constituents. This lesion, to- 
gether with bacterial invasion, leads to 
complete destruction of the affected tooth 
and to local septic conditions. This, with 
the theory that plaque formation is a 
possible cause of dental decay, in a way 
summarizes the leading theories regard- 
ing the mechanism of dental caries, but 
throws little light on the etiology. Some 
rather recent investigations would tend 
to discredit at least the chemical theory 
as far as acids are concerned, since, in 
the hyperacidity and vomiting of preg- 
nancy, in which the mouth is at times 
highly acid, the teeth are unaffected; 
rather, seeming freer from progressive 
caries. Recent investigators have found 
no greater incidence of caries in the 
pregnant than in the non-pregnant of 
the same age. It appears that pregnancy 
has a beneficial effect in preventing den- 
tal caries, but a preexisting caries may 
be aggravated.* 11 12, 18 


DIET 


All investigators accept the opinion 
that proper food in necessary amounts 
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during pregnancy, and especially early 
in pregnancy, is essential to the normal 
development of the deciduous as well as 
the permanent teeth, since the founda- 
tion of the tooth structure starts in the 
seventh week in the human embryo, cal- 
cification begins as early as the seven- 
teenth week and the crowns of the teeth 
are, for the most part, formed before 
birth.’ 4, 5,12 

The nutritional needs of the mother 
and of the fetus are identical. The diet 
during gestation should be sufficient to 
satisfy maternal requirements and to as- 
sure an adequate amount of minerals 
and vitamins, which should be obtained 
in natural foods instead of the various 
laboratory made*compounds that are be- 
ing advertised to the laity and the dental 
and medical professions.” How- 
ever, proper diet is not absolutely essen- 
tial to fetal development since embry- 
onic tissue possesses a peculiar growth 
impulse. It is able to obtain through the 
placental circulation nutrient materials 
present in the blood plasma of the 
mother even though the supply is small ; 
and in a deficiency of the many con- 
stituents needed for growth, in the blood 
plasma of the mother, a sufficient supply 
can be obtained from that stored in the 


ENDOCRINOLOGY 


It is well known that disturbances of 
the parathyroid, the thyroid and the hy- 
pophysis have a marked effect on the 
growth and development of the fetus. 
Overactivity of the parathyroids causes 
decalcification, the bones, in extreme 
cases, becoming soft, with resultant 
skeletal deformities, as seen in osteo- 
malacia.* 

The parathyroids are the most impor- 
tant organs as far as calcium metabolism 
is concerned. Removal of these glands 
disturbs the calcification of the dentin 
and causes hypoplasia of the enamel. 
Fleischman found many instances of hy- 
poplasia of the enamel in patients with 
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a history of convulsions, which frequently 
accompany tetany in early life. In ex- 
perimental hyperparathyroidism, the ef- 
fect of a single injection of parathyroid 
extract on calcification in the normal 
animal was studied by Schom and,Haun, 
who found that the blood calcium rises 
above normal at first and then returns to 
normal. Histologic study showed that 
the dentin which formed during the rise 
was poorly calcified and that the dentin 
formed during the fall was excessively 
calcified. In a study in which multiple 
injections of parathyroid extract were 
administered, similar changes in the den- 
tin were observed. In addition, the al- 
veolar bone showed osteoclastic activity 
and fibrous changes in the bone mar- 
row.* 16 


HYPOPHYSIS 


The removal of the hypophysis causes, 
among other changes, a marked retarda- 
tion of the eruption and disturbance of 
calcification, the structure appearing 
more dense than normally.® 7° 

Almost all of the glands that exert 
characteristic effects on the teeth affect 
the calcification of the teeth. This is 
notably true in intrauterine and early 
life. Endocrine disturbances in children 
usually increase the severity of dental 
caries.?® 

Vitamins A and C seem to have a 
much less direct influence on the nutri- 
tion of the teeth than does vitamin D. 
No doubt, all the vitamins have a part 
in the formation of tooth structure, but 
it appears in the light of recent investiga- 
tion that A, C and D have a much 
greater influence than all others. In the 
main, it seems that a vitamin A and C 
deficiency tends to produce a hypoplas- 
tic condition of the enamel, and that, in 
a deficiency of vitamin C, the dentin as 
well as the enamel may be affected.* ® *5 
On the other hand, certain later investi- 
gators doubt whether hypoplasia of the 
enamel is a factor in dental caries.® * ® 
A vitamin D deficiency is similar in ac- 
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tion on calcium metabolism to injections 
of parathyroid extract. The réle of vita- 
min D seems to be the mobilization of 
the calcium and acceleration of its ab- 
sorption from the intestinal tract. It is 
believed that it also acts to lower the 
level of the serum phosphate. A change 
in the normal calcium: phosphorus ratio 
will disturb calcification. The normal 
functioning parathyroids and vitamin D 
in proper amounts are the stabilizers of 
calcium-phosphorus metabolism. How- 
ever, a vitamin D deficiency alone will 
not cause caries.** *7 

The clinical problem of preventing 
the effects of a vitamin D deficiency is 
not serious today. The result of admin- 
istration of vitamin D in the form of 
cod liver oil, as a safe source of the vita- 
min, is well known. In fact, the prob- 
lem is to safeguard the public against 
the effects of hypervitaminosis from the 
careless and too liberal use of the concen- 
trates.*® 


CALCIUM 


The calcium content of the blood 
serum is normally 9 to 11 mg. per hun- 
dred cubic centimeters and it is constant 
under normal conditions. It is regulated 
by the parathyroid hormone and vitamin 
D. Of the serum calcium, there are two 
distinct physiologic fractions, a diffusible 
and a non-diffusible. The diffusible, 
which is capable of passing through the 
capillary wall, is the physiologically ac- 
tive calcium fraction.’ 

It has been shown that during preg- 
nancy, calcium and phosphorus are re- 
tained by the maternal organism. The 
amount retained is more than accounted 
for by fetal utilization and perhaps rep- 
resents a reserve supply for emergencies. 
This calcium storage is particularly 
marked during the latter months of 
pregnancy and is associated with a tend- 
ency toward a diminished supply of the 
serum calcium at this time.** 

During the early months of preg- 
nancy, the average value of calcium is 


10.6 mg. to 100 cc. of blood. During 
the early stage of labor, this is decreased 
to 9.6 mg. A marked decrease in the 
mother’s blood calcium occurs during 
early lactation, and this is not accounted 
for in the mother’s milk. The total cal- 
cium excreted at this time through the 
feces and the urine is greater than the 
total intake.*” 


CALCIFICATION OF TEETH 


Bones are decalcified and recalcified, 
but teeth undergo nearly all of their cal- 
cification early in their life cycle. The 
teeth undergo only a limited degree of 
secondary calcification and are not sub- 
ject to the withdrawal of calcium. Dis- 
turbances of calcium metabolism, there- 
fore, influence only the growing teeth; 
that is, the teeth of the fetus, the infant 
and the growing child. The tooth that is 
fully formed, calcified and erupted is not 
influenced by systemic disturbances in 
calcification.® Mull, Bill and Kinney, 
after a study of a large series of patients, 
concluded that there was no direct rela- 
tion between the teeth and serum cal- 
cium and inorganic phosphorus during 
pregnancy.’? The question of with- 
drawal of calcium from’ the teeth is 
therefore sufficiently important to justify 
a brief review of the literature.*® 

Nearly 2,000 years ago, Galen consid- 
ered the teeth bits of bone. In the six- 
teenth century, Eustachi disproved this 
theory, showing that the teeth were 
cutaneous appendages. Two hundred 
years later, with the rise of the science 
of physiology and the employment of 
experimental methods, John Hunter 
conducted experiments with madder 
showing that when it was fed there was 
a red coloration of only the tissues that 
were calcifying.** In the animals that 
were allowed to live weeks after madder 
was fed, the red coloration disappeared 
from the bone, but did not disappear 
from the dentin. Hunter therefore con- 
cluded that there is a vital difference be- 
tween bone and dentin and that bone 
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can be resorbed and its calcium be with- 
drawn.?° 

In a later experiment, Geis’® used 
trypan blue. If the stain was injected 
before the permanent teeth had begun 
to form, all of the enamel was stained 
blue. If the trypan blue was given soon 
after the enamel had begun to form, the 
teeth were white, except for a blue area 
in the cervical zone. If the injections 
were made after the enamel of the per- 
manent teeth was fully formed, the 
enamel remained white and the pulp 
and the adjacent dentin were stained 
blue. Some of the experimental animals 
(dogs) were kept under observation for 
years. The blue of the teeth did not 
change, although the dye was gradually 
eliminated from all other tissue. Sections 
through such teeth showed the dye in 
both enamel and dentin. 

Fish kept a pregnant dog on a diet 
very poor in calcium. At the beginning 
of the experiment, a tooth was extracted 
and the amount of calcium in it was 
determined. At the end of the experi- 
ment, the bones were soft and decalcified 
to such an extent that they were hardly 
visible in the roentgenogram, and could 
be cut with a knife. The teeth, how- 
ever, showed the same density roentgeno- 
graphically, and chemical analysis 
showed the calcium content of the teeth 
to be unaltered.*® 

Fish also found that there was a grad- 
ual slight increase in the calcification of 
the dentin with advancing age, but never 
a calcium loss. He came to the conclu- 
sion that it is not possible to modify the 
calcium content of the dentin, by 
parathyroidectomy, a calcium deficient 
diet, a condition of pregnancy or feed- 
ing of therapeutic or excessive doses of 
vitamin D. Nor did two dogs with ex- 
treme natural softening of the bones 
show any loss of calcium from the den- 
tin.* Fish’s experiment was paralleled 
by Albright, Aub and Bauer, with clin- 
ical and laboratory findings in seventeen 
patients with hyperparathyroidism and 


decalcification of the bones. They found 
that the teeth did not take part in the 
generalized decalcification. Unlike the 
bones, the teeth are not subject to cal- 
cium withdrawal.?® 

Mottling of the enamel, due to a large 
fluorine fraction in the drinking water, 
is endemic in certain parts of the 
world.*® It appears that the highest in- 
cidence of mottling of enamel is seen in 
cases of enamel hypoplasia ; also that the 
incidence of caries is no greater in 
mottled enamel than in normal enamel. 
The effect of ingestion of toxic amounts 
of fluorine on the teeth may be cited as 
evidence of a fixed tooth structure in the 
early life of the tooth. 

Fluorine affects only the teeth the 
enamel of which is being formed. Its 
effects are present when the teeth erupt. 
In other words, one who has spent the 
first six or seven years of life where the 
water is high in fluorine is liable to have 
mottled enamel in the permanent teeth. 
On the other hand, the child who spends 
the same period of life where the water 
is fluorine free and later moves to an 
area where the water carries a toxic 
amount of fluorine will not have mottled 
enamel, since, at that age, all the enamel 
is completely calcified..* The third 
molars will be mottled only if the child 
has lived in the area during the time of 
their calcification, which is from the 
seventh to the tenth year.?° The defec- 
tive calcification or the mottling of these 
teeth cannot be changed by treatment.*® 

For the most part, the dental tissues 
are calcified during the formative stage, 
prior to eruption. Only in the dentin 
and the cementum does calcification of 
newly formed matrix continue through- 
out life. During their development, the 
human teeth are very sensitive to varia- 
tions in calcium supply and utilization, 
but this is not true of the erupted adult 
tooth. Calcium may be withdrawn or 
withheld from the enamel of the teeth 
during the early life of the teeth, by tis- 
sue metabolism. Bone may be decalci- 
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fied by osteoclastic resorption or by direct 
dissolution of the calcium salts, but no 
such process has ever been demonstrated 
in the developed human teeth.”* 

The Council on Dental Therapeutics 
recently published a comprehensive re- 
port entitled “Calcium and Phosphorus 
Compounds in Dentistry,” in which its 
position against indiscriminate calcium 
therapy is shown to be well founded. 

On the basis of our present knowledge, 
calcium therapy per se in dentistry is 
not indicated. When the individual con- 
dition seems to call for such therapy, 
treatment should be on the basis of med- 
ical and systemic needs’*® and becomes a 
medicodental problem. Aside from the 
fact that calcium therapy is not needed 
in the vast majority of cases, there is a 
possible danger in indiscriminate routine 
use of calcium. 


CONCLUSIONS 


1. It is necessary to distinguish be- 


tween the fully grown and calcified adult 
tooth and the tooth that is still in the 
process of growth and formation. 

2. It is fairly well established that 
faulty calcium metabolism results in no 
changes in the adult tooth except for an 
increase in calcium in the dentin with 
age. 

3. There is no evidence that dental 
caries is aggravated by metabolic changes 
during pregnancy. There is no evidence 
that dental caries is more prevalent in 
the pregnant than the non-pregnant at 
the same age level. 

4. Diet, calcium therapy, vitamin de- 
ficiency and endocrine dysfunction have 
no effect on the expectant mother’s teeth. 
To aid the fetus, such deficiency must be 
corrected early and continued until the 
permanent teeth are erupted. 

5. The use of calcium and vitamins 
in large doses is unwarranted. In both 
the expectant mother and the fetus, a 
well-balanced diet will make unnecessary 
the addition to the diet of most or all of 
the vitamin concentrates and calcium 
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compounds that are being exploited, to 
the financial detriment of the patient 
and the confusion of the physician. 
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NovEMBER Editorial Department 


IS DENTISTRY MEETING ITS OBLIGATION AS 
A PUBLIC HEALTH SERVICE? 


THE attention that has been attracted to dentistry because of the 
‘supposedly inordinate percentage of defective teeth found in the mouths 
of the draftees in the present defensive emergency as compared to other 
disqualifying physical defects of the body has apparently raised the 
question in the minds of some as to whether dentistry is properly serving 
its health mission to humanity. 

Because the percentage of rejections for military service attributable 
to dental deficiency is apparently larger than during the first World 
War, it is assumed in some quarters that the dentist has not done his 
duty in coping with the ravages of dental diseases ; the implication being 
that if the dentist had advanced in his methods of handling disease as 
have other health specialties, he would have been better equipped to 
deal with disease in his field and, therefore, would have been more 
successful in combating it, or at least he would have been able to hold 
his own in the combat. 

Other things being equal, this mode of reasoning would be quite 
sound, but other things are not equal. 
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Let us make a brief analytic study of the facts upon which this impli- 
cation of dereliction of duty is based. 

It is true that the percentage of rejections because of dental deficien- 
cies under the present Selective Service System is greater than that of 
the Civil War and of the World War, but a study of the requirements 
exacted with regard to the dental mechanism will readily account for 
the apparent disparity. The estimate of physical deterioration or im- 
provement in the dental status of the population, as is the case in the 
general health status, is based upon the increase or decrease of the 
number of draft rejections for general military duty in each of the three 
main recruiting efforts in the past century. 

The draft rejections in the Civil War were 37 per cent of those who 
were examined for enlistment; in the World War I, it was 31 per cent, 
and, in the present defensive emergency, it has been 38 per cent. It is, 
therefore, assumed that the general health status, as well as the dental 
health status, improved materially from 1864 to 1916, and that it has 
deteriorated materially from 1916 to 1941, as presumedly shown by 
the increase of draft rejections in 1941, about 7 per cent. 

The age periods covered by the drafts: The Civil War draft was 
from 20 to 45 years; the World War I, 21 to 30; the present defensive 
draft, 21 to 35. A comparison of these age periods with the percentages 
of rejections may throw some light on the apparent discrepancies. 

In each of these instances, rejections for dental deficiencies were 
larger than for any other diseases or conditions. The number of rejec- 
tions for dental deficiencies of the five-year age periods for the Civil 
War were: ages 20 to 25, eight rejections; ages 25 to 30, twenty rejec- 
tions; ages 30 to 35, thirty-nine rejections. The succeeding periods 
showed a steep increase, until the period from 40 to 45 showed eighty- 
seven men rejected per thousand—a very definite progressive increase 
in rejections according to the five-year age periods. 

In the World War, the percentage of rejections was 31 per cent and 
the age limitations were from 21 to 30. 

In the present defensive effort, the age limitations are 21 to 35, and 
the first physical examinations were from a drafted personnel in which 
emotional and sentimental impulses played no part. Yet, under the 
much more indiscriminate drafting of men and with a much higher age 
limit, the percentage of rejections has been thirty-eight as compared to 
thirty-seven in 1862 and thirty-one in 1916. 

In the Civil War, as in every instance in which the United States has 
taken measures toward war, the teeth and mouth played an important 
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role in the enlistment requirements. In fact, the teeth have been a 
main factor in limitation of the number of supposedly physically fit 
youths of the land. The age conditions and the urgency of circum- 
stances, however, have, in the last analysis, been the determining factors 
in limiting the number of volunteers, conscriptees or draftees. 

It should not be forgotten that examination methods and methods of 
diagnosis of disease both of the mouth and of the body generally have 
been greatly improved. 

In 1916, in 86 per cent of cases of venereal disease, the persons 
affected were accepted for general military service. In the present draft, 
venereal disease is regarded as a cause for rejection until there has 
been recovery without disqualifying sequelae. And it is quite possible 
that if the present emergency continues and the need for men increases, 
many of the rules will be relaxed; and, as standards are lowered, the 
percentages of outright and of partial rejections will decrease. 

To those who are inclined to take the figures at their face value, the 
nature of the most prevalent of dental diseases—dental caries—is 
evidently not considered; namely, the fact that dental caries finds its 
most ravaging expression in its cumulative damaging effects. In other 
words, the virulency of caries increases materially with age by virtue 
of its progressive nature. So true is this that the whole problem of pre-- 
vention of caries is largely contingent on the age period at which the 
person comes under the ministration of dental preventive measures. And 
it has become a truism in dentistry that preventive measures are ap- 
preciably effective in mouths that come under the dentist’s care as 
early as the second or third year of life. Of course, these early pre- 
ventive measures are beyond application to the present-day recruit, 
but the results of early neglect are already indelibly imprinted in the 
mouths of these recruits. 

Caries is not contagious in the strict meaning of the word, but decay 
can spread and its spread from one tooth to another is greatly facilitated 
by the presence of decay. So that in a group of persons in which the 
prevalence of decay might be considered as being equal, and ranging 
in age from 21 to 35 years, there would be much greater percentage 
of dental caries present than in a group of the same number ranging 
in ages from 20 to 30, and the dental literature is flush with statistics 
to prove that the later years show much more of the cumulative results 
of progressive caries. 

Next, let us consider a psychologic influence of the cumulative results 
of dental disease over which the dentist has no control, or has not been 
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able to control, to any great extent, because of the fatalistic attitude of 
many people toward the teeth, engendered by the false conception of 
the inevitable fatality of caries to the tooth. This conception has pre- 
cluded response to the educational efforts of dentistry. A lack of apprecia- 
tion of mouth health and an indifferent and a fatalistic attitude toward 
dental disease on the part of the medical profession have had great 
influence on, and have been definitely reflected in, the attitude of the 
laity. 

The reaction to Hunter’s indictment of the dental profession in its 
failure to apply the principles of asepsis in the insertion of mechanical 
apparatus in the mouth was a deprecation of all effort to save teeth; 
and, because of that attitude, the teeth were practically abandoned to 
their fate—which was inevitable loss. Rather than encourage any effort 
to save teeth, the medical man did not hesitate to condemn any and all 
teeth that were in the least suspected of disease or were in any way 
related to systemic disturbance, and this idea was carried to such an 
extreme that almost all teeth were condemned after it had been shown 
that some systemic conditions could be accounted due to dental disease. 

As a consequence, we have a definite recrudescence of the mechanical 
age of dentistry—the revival of prosthetic dentistry and partial denture 
construction. For the person who had neglected his teeth up to the 
thirtieth year, the only hope offered is reconciliation to the inevitable 
—gradual loss of almost all of his teeth and the final acceptance of a 
full artificial dental masticating apparatus. 

Another definite factor in this question is the economic condition, 
which has been largely responsible for the universal neglect of the teeth 
during the period of depression. There is no question that one of the 
greatest calamities that has ever overtaken dentistry was the reaction 
of the public to the need for dental care during that period. We are 
now reaping the whirlwind of that neglect. 

At the very time in their development when most of these youths 
who are now being rejected for military service should have received the 
best of dental service, large numbers of dentists were unemployed and 
crying for work. And we trust that the rehabilitation program that is 
now occupying the attention of the government will be used as a means 
of compensating in some measure for the laxness toward its health 
obligation that has been evident, so far as dentistry is concerned, virtu- 
ally throughout its professional life. 

The one fact that stands out conspicuously in the present emergency 
is that nearly 40 per cent of what should be the flower of our young 
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manhood is being rejected as unfit for military service; and the next 
important fact from the dental standpoint is that responsibility for the 
20 per cent of these rejections, which have been attributed to dental 
deficiency, cannot be charged to any fault of the dental profession. 

As for the lesson to be learned by the present health status of the 
young manhood of the nation, it is indeed unfortunate that it required 
a near war tragedy to bring these facts to light, but it will be even more 
unfortunate if the projected programs of public health do not provide 
a dental service that is based on the needs of the people as a whole. 


ENROLLMENT IN DENTAL SCHOOLS 


We. publish elsewhere in this issue the enrollment in the thirty-nine 
dental schools of the United States at the opening of the present aca- 
demic year as compared with the enrollment in last year’s Dental Stu- 
dents’ Register as of October 15, 1940. The total present enrollment is 
8,371 as compared with 7,720 last October, an increase of 651 students. 
It will be noted that thirty-four schools show an increase of a combined 
total of 717 and that five schools show a combined decrease of sixty-six, 
a net gain of 651. These figures may be subject to slight changes when 
the register for 1941 is ready for release. 

The record is gratifying indeed. This enrollment is the largest in the 
last fifteen years. In common with many others, we have been con- 
cerned at the fact that the total number of graduates from the dental 
schools in 1941 was the smallest in the last twenty years and, with two 
exceptions, the smallest in forty-four years. We have also been con- 
cerned at the fact that, during the last decade, the ratio of dentists to 
population has decreased for the first time in the history of organized 
dentistry in this country. It has been estimated that it would take at 
least 2,250 graduates each year to meet the loss by death and retirement 
and the anticipated increase in population. 

While we have been concerned, we have at no time been alarmed. 
We have always insisted that advancing educational requirements do 
not long affect enrollments in professional schools. American youth has 
a way of meeting any reasonable standards set for it. In 1935, by com- 
mon consent, the dental schools of America set a minimum standard of 
two years of liberal arts’ training, followed by a minimum of four aca- 
demic years in a dental school. This action on the part of the schools 
was courageous and highly praiseworthy. The present enrollment gives 
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abundant proof that the downward trend, due in part to the new re- 
quirements, has been wholly overcome. The curve has been upward 
since 1936. The present enrollment of 2,492 first-year students, if re- 
peated for the next three or four years, as we have every reason to 
believe it will be, will give us a supply of entrants to the profession which 
will restore the former ratio of dentists to population. No one can fore- 
see how many dentists will be needed if society finds a way to care for 
the dental ills of all our people. 

We shall publish later an analysis of the entrance credentials of the 
present first-year class, which the secretary of the Council on Dental 
Education promises us. We know, from last year’s record, that in all 
probability considerably more than half of the new recruits will be shown 
to have had more than two years of liberal arts’ training and that at least 
one-fourth of them already possess a bachelor’s degree. Coupled with 
the announced plans of the Council on Dental Education for the estab- 
lishment of a list of approved dental schools, the awakened interest on 
the part of well-trained youth in the study of dentistry should be encour- 
aging to the entire profession. 


BIBLIOGRAPHICAL 


Development of Occlusion. A symposium The inner jaw was covered with a series 
of three papers presented at the Univer- of sheathing bones, the most anterior of 
sity of Pennsylvania Bicentennial Confer- which ultimately bore teeth. This portion, 
ence. Philadelphia: University of Penn- at first relatively small, gradually enlarged 
sylvania Press, 1941. The Evolution of until it formed the entire lower jaw, while 
Dental Occlusion from Fish to Man. two of the suppressed bones became the 
By William K. Gregory, Ph.D., D.Sc. malleus and incus. In a similar manner, the 


In this paper, Gregory sets forth evidence ‘0oth-bearing bones of the upper face in- 


to refute Patten’s contention that vertebrates 
were derived from paleozoic eurypterids, 
which would make them related to the crus- 
taceans. He insists that jaws and the den- 
tal apparatus were not derived from loco- 
motor appendages, as is the case of the crab 
and the lobster, but first appeared as a part 
of the skeletal system of the early chordates. 
Such early jaws, however, were parts of the 
protective exoskeleton and were probably 
concerned with respiration as well as with 
food sifting, since they were serially homolo- 
gus with gill arches. The most anterior gill 
arch ultimately developed a cartilaginous 
core, which persists as Meckel’s cartilage. 


Jour. A.D.A., Vol. 28, November 1941 


creased in size until they came to form most 
of the subocular area. 

The temporomandibular joint, a mam- 
malian characteristic, came into existence 
only when the mandible reached and im- 
pinged upon the squamous bone. A slip of 
the temporalis, in which muscle it was em- 
bedded, remained as the meniscus. The jaw 
muscles were originally the controlling 
mechanism of the gill arches, employed to 
work them like a bellows; but, even before 
the appearance of the temporomandibular 
joint, these muscles divided into a masticat- 
ing group and those controlling the hyoid. 

The teeth are thought to have originated 
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as derivatives of the laminated exoskeleton 
as early as the ostracoderms. It was not un- 
til the shark stage was reached, however, 
that they assumed their conical forms. Then 
followed a period exhibiting great complex- 
ity in tooth form until the Jurassic period, 
when the tritubercular pattern appeared. 
This seems to be the ancestor of most mod- 
em tooth forms. The last part of Gregory’s 
contribution deals with the transitions and 
transformations which have led to the teeth 
of modern animals. 


Ontogenetic Development of Occlusion. 
By B. Holly Broadbent, D.D.S., F.A.C.D. 


This portion of the symposium is a state- 
ment of the general findings derived from 
the labors of the Bolton Study of Develop- 
ment of the Face. of the Growing Child, 
Department of Anatomy, Western Reserve 
University. As this reviewer has pointed out 
on previous occasions, the thoroughness and 
scope of these investigations stamp them as 
among the most illuminating ever to be con- 
ducted on the skeleton of the head. 

In order to conform to the central theme 
of the symposium, Broadbent has largely 
restricted himself to a consideration of the 
development and eruption of the teeth and 
to those structures of the face most in- 
timately concerned with their proper place- 
ment. However, he does not neglect to point 
out the importance of the normal growth of 
the face as an indispensable adjunct to 
normal occlusion. If the text were entirely 
eliminated from this presentation, the illus- 
trations alone would tell the story of the 
ontogenetic development of man’s dentition. 
There are twenty stages shown, beginning 
at 1 month and ending at 18 years. These 
are in the form of tracings of lateral head 
roentgenograms and all non-essential details 
have been eliminated. They show clearly 
the course of eruption of every tooth in both 
deciduous and permanent dentitions. In an- 
other section are shown the series of possible 
events when dentition age is in advance of 
skeletal age. The teeth, erupting into arches 
not quite ready to receive them, are thrown 
into somewhat grotesque arrangements, 
which Broadbent has aptly called “ugly 
duckling” stages. He shows how subsequent 
growth of the jaws permits the teeth to 
atrange themselves in their normal relations 
if the discrepancy has not been too great. 


The final portion of the presentation deals 
with the nature of the growth changes ex- 
hibited by the normal child. The process is 
a steady and regular one, with all angular 
relations tending to remain constant and all 
anatomic points traveling in straight lines. 
Proportions do not change as each part in- 
creases in size. 


Factors Influencing Occlusion. By Milo 
Hellman, D.D.S., Sc.D. 


Hellman points out that the “basic pat- 
ents” on normal occlusion were taken out 
by nature millions of years ago. The major 
principles which still exist in modern 
animals were exhibited by those mammal- 
like reptiles of the carboniferous era. In the 
most primitive of these forms, the teeth of 
the upper jaw overhung those of the lower 
and alternated with them in position. In 
the more advanced species, the crowns had 
developed one main cusp and two smaller 
accessory cusps. Even in these, the teeth of 
the two jaws alternated as in the modern. 
The next stage of development saw the 
main cone of the upper migrating toward 
the palate, while that of the lower moved 
buccally. Since these principal cones lay 
between the accessories in a mesiodistal di- 
rection, and since the upper and lower teeth 
alternated, the shifting of the great cusps 
brought them into the embrasure formed by 
two teeth of the opposite jaw. The con- 
necting of the cusps by marginal ridges 
brought blades into play, and the shearing 
action of teeth was introduced. Up to this 
stage, teeth passed each other in closing in 
the same manner as shown today in the 
flesh eaters. 

The next stage consisted of the develop- 
ment of a talon, or extra cusp. This formed 
in such a position that it was received in the 
fossa formed by the original triad of cusps, 
and henceforth the teeth rested upon each 
other when the jaws were closed. Long be- 
fore this time, the dentition had been di- 
vided into incisors, canines, premolars and 
molars. As if now relieved of all restrictions 
that had been inherent in the “passing 
closure,” Nature indulged in a wild orgy of 
cusp formation and these increased rapidly 
in number and complexity. Then a reverse 
trend set in and a simplification began, 
which appears still to be operating. As early 
as the Miocene period, the mammalian den- 
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tition was showing traits that stamp it as 
preanthropoid. The incisors were not un- 
like those of man, the premolars were 
strongly suggestive of bicuspids and the 
groove pattern of the molars were becoming 
more human. 

By the time the anthropoid stage of evo- 
lution had been reached, the dentition had 
arrived at essentially the human level, with 
the exception of the canines. These teeth, 
long, powerful and conical, were received in 
diastemas of the opposing jaws. In the most 
primitive ape man, Plesianthropus Trans- 
vaalensis, the canines have changed their 
form, becoming shorter and wider mesio- 
distally, with a consequent elimination of 
the diastemas. The occlusion had become 
an even plane and the human stage had 
been reached. 

Hellman closes his portion of the sym- 
posium by presenting evidence that modern 
dentitions reveal the same degree of varia- 
tion that one would expect to find in any 
evolving organ. He compares primitive den- 
titions with modern ones by enumerating the 
number of contact points made by the teeth 
in occlusion. This indicates a diminution 
in number of such contacts, or further sim- 
plification. However, the ratio varies with 
different individuals, indicating that the 
endless experimentation of Nature is still 
going on. 

G. Bropie. 


Dental Caries. A symposium of three papers 
presented at the University of Pennsylvania 
Bicentennial Conference. Philadelphia: 
University of Pennsylvania Press, 1941. 
Price 50 cents. The Diet in Relation to 
Dental Caries. By Elmer V. McCollum, 
Ph.D., Sc.D. 


Tue great variation of susceptibility of 
different people to dental caries may be 
studied from its nutritional aspects. If the 
nutrition is optimal during the development 
of the teeth, the tooth structure will be 
safeguarded. Freedom from structural de- 
fects such as pits, fissures and hypoplastic 
enamel may be expected. A state of op- 
timum nutrition may afford protection 
against dental caries. This protection may 
be due to some property of the mucous 
secretions or of the saliva which tends to 
suppress the growth and functions of micro- 
organisms inimical to the health of teeth. 


There seems to be evidence that the con- 
sumption of a diet in which the ratio of 
fatty acids to total carbohydrate is suitable 
for a diabetic affords protection against ca- 
ries. This protection by excessive fat in the 
diet may be due to greasing the tocth sur- 
face. There seems to be evidence that the 
elimination of sugar from the diet, and the 
provision of carbohydrate in the form of 
starch, affords a less favorable oral medium 
for the development of acid-forming organ- 
isms. 


The Bacteriology of Dental Caries. By 

Basil G. Bibby. 

THERE are many reasons for believing that 
the presence of bacteria is fundamental to 
the initiation of dental caries: 1. Tooth de- 
struction progresses from the outside of the 
teeth inward. 2. Caries occurs where foods 
accumulate. 3. An association has been shown 
to exist between the acidogenic properties 
(carbohydrate content) of diets and the de- 
velopment of caries. 4. As yet, acids are the 
only chemical or biologic agents known to 
have the power of destroying dental enamel 
and bringing about the decalcification of 
dentin. 5. Bacteria are the only agents ex- 
isting in the mouth that are known to have 
the power to produce acid from foodstuffs. 

In the author’s opinion, any organism that 
can produce acid in the mouth may cause 
tooth decaicification, but their presence in 
large numbers, and the active chemical ef- 
fect makes the réle of streptococci of greater 
importance. 

The reduction of dental caries by the 
action of fluorine, which is known both to 
interfere with acid production by micro- 
organisms and to increase the acid resistance 
of enamel, may be considered as further evi- 
dence that caries is primarily the result of 
decalcification of dental tissues by acids 
formed through bacterial action in the 
mouth. 


Epidemiology of Dental Caries. By 
Henry Klein and Carroll E. Palmer. 
QUANTITATIVE measures of the tendency 

of populations to be attacked by a disease 

may be obtained from arithmetic ratios 

which give, per unit of the population, (a) 

the number of cases of the disease existing 

at any given moment of examination of the 
group, and (b) the number of new cases 
arising within particular intervals of time. 
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The discussion of the epidemiology of the 
caries tendency in this paper is based, in the 
main, on prevalence data. Certain proced- 
ures for measuring this tendency are de- 
scribed and the rationale justifying their use 
is set down. The dental statistics appearing 
in the literature are analyzed in terms of 
these basic definitions, and, from the re- 
sultant findings, an outline of the epidemiol- 
ogy of dental caries may be discerned. 

The items reviewed indicate that the 
tendency to experience dental caries is con- 
siderably different for persons of various 
racial and family groups and for persons 
residing in different geographic areas of the 
United States. The mineral content of drink- 
ing water appears to be related to the caries 
tendency, and the ingestion of certain trace 
chemical elements may depress this tend- 
ency. On the other hand, the available find- 
ings appear to support the view that socio- 
economic conditions have little if any in- 
fluence on vulnerability to carious attack. 


K. A. Eastick. 
Standard Bodyparts Adjustment Guide. 


Insurance Statistical Service of North 


America. Chicago, Ill. Single copy $15, 
including ten years’ revision service. 


From the viewpoint of attracting dentists 
as purchasers, this book is poorly named 
because the title is not descriptive of its 
contents. It is largely a “Workmen’s Com- 
pensation” book because it contains all of 
the workmen’s compensation laws, a descrip- 
tion of the injuries which are covered by 
the laws and a schedule of fees which are 
paid for medical and dental services. It 
presents other material along the same line. 

The book is primarily designed for the 
use of physicians doing workmen’s compen- 
sation work and insurance men working in 
this field. The most recent edition also in- 
cludes information about dental injuries and 
sample fees paid by state compensation 
boards. 

The book includes a series of excellent 
anatomic charts for reference to the various 
types of injuries and might be of consider- 
able interest to those dentists who handle 
compensation work. 

The original cost of the book is high, but 
the fact that this entitles the purchaser to a 
ten-year revision service makes the yearly 
cost quite reasonable. Any dentist who is 
interested in workmen’s compensation and 
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medical and dental care will find that this 
book contains a great deal of useful informa- 
tion. Dentists who are interested only in 
representative fee schedules can obtain in- 
formation on this subject free of charge 
from the state compensation boards or the 
American Dental Association. 


Pathology for Students and Practitioners 
of Dentistry. By William E. Ehrich, 
M.D., Associate in Pathology, School of 
Medicine, University of Pennsylvania. 
Philadelphia: Lea & Febiger. Cloth, 509 
pages. 234 illustrations. Price $5.50. 
Many teachers of the fundamental sci- 

ences in dental schools have had difficulty 
in finding suitable textbooks for their courses 
because the average textbook used in med- 
ical schools is usually too detailed and too 
lengthy to make it ideal for dental classes; 
and a textbook written specifically for den- 
tal students is all too often superficial and 
incomplete. 

Dr. Ehrich has attempted to solve this 
problem in the field of pathology by writing 
a book which illustrates general pathologic 
principles with material from the oral cav- 
ity. Most dental students and dental grad- 
uates should find the book interesting be- 
cause the author discusses only pathologic 
conditions which directly concern dentists, 
mentioning diseases of organs remote from 
the mouth only when of importance to den- 
tistry. In fact, the author has limited his 
field so definitely that many will criticize the 
book as incomplete. 

The book is carefully organized and is 
tersely and clearly written. The illustra- 
tions are well chosen and of high caliber. 
An adequate bibliography, perhaps over- 
crowded with references to foreign journals, 
is included with each chapter. 

Dental practitioners and students should 
find Dr. Ehrich’s book an interesting intro- 
duction to oral pathology. 


Books RECEIVED 


Odontologia e Medicina (Dentistry and 

Medicine). 

By Cirne Lima, Professor of Pathology 
and Applied Therapeutics of the Faculty of 
Medicine of Porto Alegre. Published in two 
volumes, in the Portuguese language. Paper 
cover. Porto Alegre (Brazil). Livraria do 
Globo. 1939. 
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BUREAU OF PUBLIC RELATIONS 


THE FEDERAL GOVERNMENT AIDS THE CHILD* 


By Frank C. Capy,f D.D.S., M.P.H., Lexington, Ky. 


T is a pleasure to present to you the 
federal dental health activities relat- 
ing to the welfare of the child, since 

we in the federal service can look back 
with some degree of satisfaction at the 
progress made over the last few years. 

While much of this progress is not 

specifically meastirable in terms of pre- 
vention of tooth loss, we do feel that 
there has been a rapid development of 
the machinery necessary to attack this 
tremendous problem. We also derive 
some satisfaction from the knowledge 
that we have in a measure fulfilled one 
of our major functions, which has been 
to. increase interest and activity in this 
field among health organizations in the 
states and in local communities. 


U. S. PUBLIC HEALTH SERVICE 


A large part of the Federal activity in 
dental health is being carried on by the 
U. S. Public Health Service, which dates 
back to 1798. Created originally to pro- 
vide medical care for sick and disabled 
seamen, its functions were extended by 
successive acts of Congress to include 
many other important duties, including 
research and measures for the protection 
of the public health. As far back as 


Read before the Section on Dentistry for 
Children at the Seventy-Seventh Annual Mid- 
winter Meeting of the Chicago Dental Society, 
February 18, 1941. 

*Part of a symposium on “What Are Health 
Agencies Doing to Promote Dental Health for 
Children?” 

fSenior Dental 
Health Service. 


Jour. A.D.A., Vol. 28, November 1941 


Surgeon, U. S. Public 


1893, an act of Congress directed the 
Surgeon General of the Public Health 
Service to cooperate with and aid state 
and municipal health agencies in the 
prevention and control of disease.? ? 
From this, it can be readily understood 
that joint responsibility in the field of 
health protection was not a new concep- 
tion that-arose with the passage of the 
Social Security Act in 1935. Not until 
the enactment of the Social Security 
Act, however, had there been sufficient 
recognition by the Federal Government 
of its share of responsibility in health 
matters. 

It is evident that Congress, in con- 
sidering this legislation, deemed it within 
what is known as the welfare class of the 
Federal Constitution (Par. 26, Section 
VII, Act 1).? In this respect, the public 
health title of the act differs from most 
of the existing law relating to the Public 
Health Service and is worthy of note. 
For the first time in the history of the 
public health movement in this country, 
Congress has made a declaration of 
permanent policy under which it as- 
sumes, in part, responsibility for protec- 
tion of the individual and has made 
provision for participation of the Fed- 
eral Government in the establishment 
and maintenance of health services for 
this purpose, 

There is nothing untried or unproved 
in the procedures prescribed in the social 
security legislation for grants-in-aid to 
the states. The Public Health Service 
has been actively engaged in cooperation 
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with the states in the organization and 
maintenance of state and local health 
service since 1918. This cooperation has 
been conducted through technical assist- 
ance to and the assignment of service 
officers, on request from states, to duty 
within the states. 

It is most fortunate that the Public 
Health Service has by long experience 
been fortified in cooperative health work 
with the states, and, in like manner, the 
states themselves have acquired knowl- 
edge and experience in cooperative pub- 
lic health procedures. It is only through 
such actual experience that thorough 
preparation for meeting the problems in- 
volved in the administration of the pub- 
lic health provisions of the Social Secur- 
ity Act can be acquired. Both the 
Public Health Service and the states 
themselves have thus been prepared to 
proceed most effectively from the start, 
without having to resort to the unneces- 
sary motion and expense of experimenta- 
tion through trial and error. 

Under the provisions of Title VI of 
the Social Security Act’ as amended for 
the fiscal year 1941, authority is granted 
for: 

1. An annual appropriation of $11,- 
000,000 for the purpose of assisting 
states, counties and health districts and 
other political subdivisions of the states 
in the establishment and maintenance of 
adequate health services, including the 
training of personnel for state and local 
health work. 

2. An annual appropriation of $2,- 
000,000 to the Public Health Service for 
research activities of the service and for 
the expense of cooperation with the 
states in the administration of the fed- 
eral funds granted for aid in the estab- 
lishment and maintenance of state and 
local health services. 

It is conceived to be the aim, among 
other purposes, of title VI of the act, to 
promote a comprehensive, nation-wide 
program of public health, financially and 
technically aided by the Federal Gov- 
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ernment, but supported, as far as pos- 
sible, and administered by the states and 
local communities. To this end, the 
funds provided for allotment and pay- 
ment to the states are available for : 

(a) Strengthening state and territorial 
health departments, or bureaus or divi- 
sions of such departments. 

(b) Through the state and territorial 
health departments, strengthening or 
aiding in the development of district, 
county and city health services. 

(c) Training personnel employed, or 
to be employed, in state and local health 
departments. 


THE CHILDREN’S BUREAU, LABOR 
DEPARTMENT 


Another agency of the Federal Gov- 
ernment concerned with the health and 
welfare is the Children’s Bureau of the 
Department of Labor. As the name im- 
plies, its interests are largely centered in 
the health and welfare of children. Un- 
der the provisions of title V of the Social 
Security Act,? they receive an annual 
appropriation of $5,800,000 for the pur- 
pose of assisting the state and _ local 
health departments in the development 
of maternal and child health services. 
In addition, the Children’s Bureau re- 
ceives appropriations to aid crippled 
children and for other child welfare 
service. 

From these grants-in-aid provided by 
titles V and VI of the Social Security 
Act, funds are allocated annually by the 
states for dental health services. 

With the enactment of the Social 
Security Act of 1935 came recognition 
by the Federal Government of its share 
of responsibility in dental health mat- 
ters. In addition to grants-in-aid to the 
states for the establishment of dental 
health services and the training of den- 
tal personnel, the Public Health Service 
organized a dental section in its states’ 
relations division.* This section, 
which is directed by a dental officer with 
public health training and experience, 
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offers the following services to state and 
local health departments : 

1. Consultation services on the organ- 
jzation and administration of dental 
health programs. 

a. Funds and personnel to conduct 
graduate or refresher courses in dentis- 
try for children for the benefit of prac- 
ticing dentists. 

g. A limited number of trained Pub- 
lic Health Service dental officers, on 
request from the states, assigned to duty 
within the states to organize new pro- 
grams or projects. 

Other dental health projects of the 
Public Health Service are to be found in 
the Division of Scientific Research, 
which is the National Institute of Health. 
Here, the Public Health Service conducts 
a number of studies directly related to 
the problems of dental disease. Problems 
being studied at present include the rela- 
tionship of dental caries and endemic 
dental fluorosis, the effects of avitamin- 
osis on dental structures and the dental 
aspects of industrial health hazards.® 
The division of public health methods 
of the institute has, during recent years, 
conducted studies and surveys on the 
epidemiology of dental caries in chil- 
dren. Only a brief report can be given 
of these various activities in this paper. 
Those interested in full reports of the 
conduct of the work to date can refer to 
the bibliography included with this 
paper. 

The basic study of the epidemiology 
of endemic dental fluorosis has been al- 
most completed. The major activity in 
this field at present is directed to a study 
of the relationship of endemic fluorosis 
to dental caries.» * At the present time, 
this study includes reports on 3,400 chil- 
dren, all of whom have a history of con- 
tinuous exposure to various concentra- 
tions of fluorine in their water supply. 

For some time, the National Institute 
of Health has been conducting studies on 
the experimental production of dental 
caries, nutritional studies on fluorides in 
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food® and studies on the effects of flu- 
orides on salivary amylase.*° Additional 
data on these subjects will soon be pub- 
lished. The National Institute of Health 
has also made studies on the relationship 
of oral disease and dietary deficien- 
cies.» 12 These experiments, which were 
made on monkeys, provide valuable in- 
formation on mouth lesions directly asso- 
ciated with deficiencies in the diet of 
vitamins A, C, D and the B, complex. 
At the present time, studies are being 
made on the effects on monkeys of partial 
dietary deficiencies in vitamin C over a 
long period of time; also on the effects 
of calcium deficiency and a combination 
of calcium and vitamin C deficiencies on 
monkeys. The last three studies have not 
as yet been completed. 

An entirely different type of research 
work is being carried on by the dental 
unit of the Division of Public Health 
Methods of the National Institute of 
Health. Here, trained dental officers 
study the prevalence of dental caries in 
the child population of the country as a 
whole, as well as the identification of the 
variations in prevalence of caries in spe- 
cific localities.** ** ** This group has 
also spent considerable time in the de- 
termination of basic definitions and 
methods by means of which the dental 
status of children can be accurately 
measured and ascertained.’” ** Most 
of the field work of this dental unit has 
been done in Hagerstown, Md. Many 
of you are familiar with the reports of 
these basic studies. Altogether, ten dif- 
ferent reports, based upon original data 
obtained in Hagerstown, have been pub- 
lished. 

In recent years, a number of other 
groups and individuals of the Public 
Health Service have made significant 
contributions to the literature on dental 
health. Some of these have been taken 
from the National Health Survey con- 
ducted in 1935 by the U. S. Public 
Health Service with the aid of financial 
grants from the W. P. A. This survey 
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consisted of a house-to-house canvass of 
about 800,000 families, including 2,800,- 
000 persons in eighty-three cities and 
twenty-three rural areas of nineteen 
states. Dental data obtained from this 
inventory have been culled by health 
workers and statisticians of the Public 
Health Service and published. One sup- 
plementary schedule of this survey hav- 
ing to do with the nature and extent of 
dental care and covering 20,000 families 
in Detroit, Mich., was reported by 
Britten.” This study included 66,000 
persons of all ages over 3 and in all eco- 
nomic groups. The report shows that 
only 22 per cent of the total number 
visited a dentist for any reparative serv- 
ice during the study year and, of that 
small group, less than a third, or only 
about 4,800, or 7 per cent of the total 
number, were under 14 years of age. 
This is indicative of the very small num- 
ber who go to a dentist at an age when 
an effective control service can be initi- 
ated. 

Mountin and Flook also collected data 
from the National Health Inventory and 
evaluated some of the features of dental 
service as provided by more than 1,800 
health agencies in ninety-four counties.”* 
This survey revealed that these agencies 
were placing only about 15 per cent of 
the estimated fillings required for indi- 
gent school children in these communi- 
ties. Other studies made by Collins and 
by Klein and Palmer,*® ** of the Public 
Health Service, definitely show the inti- 
mate relationship existing between eco- 
nomic status and volume of dental care 
received. In some instances, communi- 
ties with a high economic index receive 
nearly five times the amount of service 
as other communities with a low eco- 
nomic index. 

It is hardly necessary to mention to a 
dental audience the nation-wide dental 
survey made in 1933-1934 by the Public 
Health Service in cooperation with the 
American Dental Association of more 
than 1,400,000 school children in 
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twenty-six states.* This study was the 
first to give us a good picture of the ex- 
tent of dental defects existing in the 
child population. In all probability, the 
findings of this survey did more than any 
other one factor to arouse interest among 
non-dental groups in the dental prob- 
lem. 

These are the major surveys and 
studies made by the Public Health Serv- 
ice and having to do with the dental 
status of American children. Perhaps 
this is the major contribution that has 
been made by the Federal Government 
in the field of dental health for children, 
but it is not all. In addition to direct 
special services such as research, educa- 
tion and advisory assistance, the Federal 
Government has, since 1935, by author- 
ity of titles V and VI of the Social Se- 
curity Act, provided many thousands of 
dollars annually to the states for the 
promotion of lay dental education and 
the provision of graduate professional 
education and dental service for chil- 
dren. This fiscal year, almost $500,000 
has been allotted to the states for this 
purpose. While this is not a large 
amount, it has led to the appropriation 
of additional funds from state and local 
groups on a matching basis. It is not my 
purpose to infer that the Federal Gov- 
ernment, or others, for that matter, have 
done more than scratch the surface of 
this vital problem. 

It is encouraging, however, to look 
back only a decade and note the prog- 
ress. Twenty years ago, the Federal 
Government was doing almost nothing in 
this field, and the states little more. 
Largely as a result of the stimulus of 
Federal money and effort, the number 
of dental health units in state health de- 
partments has increased in the last six 
years from twelve to forty. The number 
of personnel has more than tripled. This 
influence is also partly responsible for 
the expansion of these facilities in local 
communities. It is, I believe, safe to say 
that, largely as a result of this impetus, 
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there are few people in the country who 
have not received at least a modicum of 
dental health education. 
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HONOLULU INAUGURATES MOBILE DENTAL SERVICE 


Tue last word in trailers is now serv- 
ing as a dentist’s office for the school chil- 
dren of rural Oahu, Territory of Hawaii. 

This new traveling dental unit was 
recently purchased by the City and 
County of Honolulu Health Depart- 


instruction, various settlements and other 
agencies there. 

The total cost of the mobile unit was 
approximately $9,000, including the lat- 
est type dental chairs ; x-ray equipment; 
sterilizer; stainless steel sink; built-in 


New Honolulu dental trailer. 


ment. It is reported to be the first of a 
fleet of such units contemplated for op- 
eration in the Territory, as a feature of 
the dental hygiene program now being 
carried on by the department of public 


cabinets; special lighting; inlaid lino- 
leum; white enamel trim, and a com- 
fortable leather davenport for waiting 
patients ; making it the ultimate in con- 
venience and sanitation. 


MOUTH HEALTH IN THE MAGAZINES 


“Your Teeth and Your Children’s” 
by Gladys Denny Schultz in the Octo- 
ber issue of Better Homes & Gardens 
explodes some of the public’s pet beliefs 
about tooth decay. In writing, Miss 


Schultz quotes freely from some of den- 
tistry’s better-known researchers on how 
to oust this enemy of family and dental 
health. “A nation,” says Miss Schultz, 
“girding for defense—with physical fit- 
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ness all important—must look to its 
teeth.” She then proceeds to explain 
why and what to look for. 

Physical Culture also blossomed forth 
in October with “Faces Made Over by 
Dental Magic,” by Wainwright Evans. 
Once people lived in dread of braces, 
bridges, false teeth and such. Today, 
according to Mr. Evans, modern science 
has discovered new ways to facial re- 
juvenation. This article attracts the at- 
tention with its clever arrangement of 
several before and after pictures. 

Less spectacular, but perhaps even 
more helpful, was William R. Davis’ 
article “What Can the Dental Health 
Worker Teach Regarding Nutrition and 
Diet?” in the July American Journal of 
Public Health. Because this journal is 
read by most health workers, from coast 
to coast, this article by Dr. Davis will do 
a world of good. In it, he debunks many 
dental dietary theories and offers some 
very sound advice on this controversial 
subject. 

Thumb sucking is appraised from the 
mental hygiene and orthodontic points 
of view in the September issue of Cur- 
rent Medical Digest by Harriet Mitchell. 
This is a condensation of the original 
article that appeared in the Canadian 
Medical Journal earlier this year. 

Which reminds us that the Canadian 
Pharmaceutical Journal, in September, 
carried a worth-while article by F. Nor- 
man Hughes on “Serving the Dental 
Profession.” From a public relations 
standpoint, this is a most desirable pres- 
entation. 

The American Baby carried A. Alan 
Greene’s article on the care of the teeth 
in which he stresses the importance of 
keeping the foundation teeth in good 
condition. 

The same subject with particular 
emphasis on correct mouth habits, dur- 
ing the preschool and infant years, was 
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discussed by R. Reed Smith in the June 
issue of You and Your Child. 

These are but a few of the recent 
magazine articles on dentistry that have 
been brought to our attention. They 
are mentioned here largely for your in- 
formation, and also for the information 
of your patients. Their publication re- 
futes the often repeated statement that 
magazines and newspaper editors are 
not interested in dental articles. They 
are interested if the articles are interest- 
ing. 

Book Review 
The Long Winter Ends. By Newton G. 

Thomas, M.A., D.D.S., Chicago, Il. 

DenTIsTs are usually interested when 
dentistry breaks into the literary field. 
They should be doubly interested when 
a dentist not only breaks, but also bursts 
into literary fame. 

Newton G. Thomas, former Associate 
Editor of THE JouRNAL, did just that in 
September with his excellent book “The 
Long Winter Ends.” Published less than 
sixty days ago by the Macmillan Com- 
pany, it is already in its fourth printing 
and listed by several papers as a best 
seller. 

Told with the utmost simplicity, “The 
Long Winter Ends” is a story of a young 
Cornish miner forced by the closing of 
his native mines to leave his young wife 
and unborn baby in a little Cornwall 
cottage, while he carved out a new home 
and a new life for them in America. 

His experiences in the copper mines 
of Michigan, his triumphs over new 
world obstacles, even his laborious learn- 
ing to write so that he could tell Pol, his 
young wife, about America, gave him a 
growing faith in his ability to create a 
future for himself and family in a coun- 
try in which miners may become en- 
gineers, laborers, lawyers and green 
“Cousin Jacks” leaders of men. 
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COUNCIL ON DENTAL THERAPEUTICS 


SOLUTION 58 (HANKE)—NOT ACCEPTABLE FOR A.D.R. 


[Report of the Council on Dental 
Therapeutics of the American Dental 
Association, authorized for publication. ] 

Tue Council’s report on Solution 58 
(Hanke) was submitted to Medadent 
Products Company in order that the 
firm might have an opportunity to reply 
in detail to the various points brought 
out in the Council’s consideration of the 
product. After some delay, the firm 
presented reports of toxicity studies on 
rats conducted by Milton Theo. Hanke. 
The firm has not presented any further 
evidence on the efficacy of Solution 58 
(Hanke) in the treatment of dental dis- 
eases, nor has it offered any comments 
valid in the light of the Council’s rules 
regarding the name Solution 58 (Hanke). 
The Council referee and two consultants 
have carefully examined the toxicity 
data on Solution 58 (Hanke). The ex- 
aminers are agreed that the evidence 
presented, which unfortunately was ob- 
tained after the product was put on the 
market, goes far toward establishing the 
safety of the preparation. They are not 
agreed, however, that the evidence is 
conclusive, particularly in that the ex- 
perimental animals were on a high pro- 
tein diet during administration of the 
drug and also no results of microscopic 
examination of kidney tissues were pre- 
sented. In addition, the referee and his 
consultants believe that the transfer of 
data from experiments on rats to situa- 
tions in which human beings are in- 
volved is not an entirely valid pro- 
cedure. 

The Council concurred in the referee’s 
recommendations, and voted to present 
its original report, together with the 
foregoing introductory comments. The 
Council’s report follows : 

After publication of “Studies on the 


Local Factors in Dental Caries. I. De- 
struction of Plaques and Retardation of 
Bacterial Growth in the Oral Cavity,” 
the Council received requests for in- 
formation on Solution 58 (Hanke) and 
on sodium parahydroxymercuribenzoate. 
More recently, the Medadent Company 
of Chicago, for which Milton Theo. 
Hanke apparently acts as consultant, has 
placed a preparation called Solution 58 
(Hanke) on the market. As far as the 
Council is aware, the sale of the prod- 
uct prepared by the Medadent Company 
is restricted to the State of Illinois. Ap- 
parently, a permit for interstate distribu- 
tion of Solution 58 (Hanke) has not 
been granted by the Food and Drug 
Administration. It has come to the 
Council’s attention, however, that other 
firms are marketing sodium parahydroxy- 
mercuribenzoate in packages labeled 
“Not for Drug Use.” 

In the light of these facts, the Council 
has requested a referee to examine the 
published information on sodium para- 
hydroxymercuribenzoate and on Solu- 
tion 58 (Hanke), with a view to pre- 
senting an informative report to the 
dental profession. 

The referee has studied the available 
information on sodium parahydroxy- 
mercuribenzoate and on Solution 58 
(Hanke). He has also enlisted the aid of 
several consultants whose comments 
have been of value in the preparation of 
this report. The referee and the Coun- 
cil consultants are agreed that the con- 
sideration of Solution 58 (Hanke) 
should involve a careful study of the 
safety and the effectiveness of the prod- 
uct under conditions of use. 

A review of the available information 
on Solution 58 (Hanke) and on sodium 
parahydroxymercuribenzoate failed to 
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furnish adequate evidence upon which 
a claim for safety of Solution 58 
(Hanke) might be based. Apparently, 
data on acute and chronic toxicity of 
the mercurial are not available. Nor 
does there appear to be any evidence on 
the rate and extent of absorption of the 
mercurial from the oral mucosa. These 
are not matters which can be dismissed 
lightly regardless of whether the mer- 
curial is effective against acidogenic 
oral organisms. The referee is aware of 
Hanke’s statement that “one-third ounce 
of Solution 58 contains only one-fiftieth 
grain of mercury, the major part of 
which is probably expectorated.” State- 
ments of this sort, which are really 
arithmetical assumptions, are of no value 
in attempting to answer the important 
questions relating to chronic mercurial 
poisoning. The mere fact that some 
people have used Solution 58 for a pe- 
riod of a few years without presenting 
any symptoms of mercury poisoning is 
only presumptive evidence and is there- 
fore unacceptable. Statements of this 
kind are of no value whatever in form- 
ulating answers to such important ques- 
tions as these : 

What are the local and systemic ef- 
fects of Solution 58 on healthy persons 
who may use the product over a period 
of twenty or thirty years or more? 

What are the local and systemic ef- 
fects of the product on persons whose 
kidneys are already damaged by disease 
to the extent that the kidney reserve is 
reduced nearly to the minimum physio- 
logic requirements ? 

What effect may Solution 58 have on 
children and on incompetents who may 
swallow the product ? 

Cases of acute and chronic mercury 
poisoning have been described in the 
medical literature at various times. 
Many of these cases of poisoning have 
come about from excessive therapeutic 
use of mercurials. In other cases, mer- 
curials have been swallowed with sui- 
cidal intent. In still others, the poison- 
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ing has been occupational in character. 
In a large number of instances, the 
poisoning has been due to metallic mer- 
cury or inorganic mercurials. The tox- 
icity of the organic mercurials of which 
sodium parahydroxymercuribenzoate is 
an example is relatively low. But what- 
ever type of mercury compound is used, 
it may give rise to mercury intoxication 
under favorable conditions. Moreover, 
it is not possible to place complete reli- 
ance upon oral symptoms for detection 
of chronic mercury poisoning. The symp- 
toms may include loss of appetite, 
nausea and gastrointestinal conditions, 
pain in the bones and joints, anemia, 
loss of weight and general cachexia. 

Metallic poisoning, including mercur- 
ial poisoning, has been discussed at 
length in a number of textbooks on 
pharmacology and in books on toxicol- 
ogy. The following excerpt from Cush- 
ny’s “Pharmacology and Therapeutics,” 
revised by Edmunds and Gunn (Lea & 
Febiger, Philadelphia, 1928), page 652, 
is pertinent to this discussion : 


Chronic Poisoning—A much more fre- 
quently observed form of poisoning is that 
induced by the prolonged medicinal use of 
mercury. It may arise from any of the prep- 
arations and from any form of application, 
although some methods of administration 
are credited with being less liable to induce 
it than others. Thus inunction with mer- 
curial ointment and the use of calomel in- 
ternally are both more liable to cause the 
severer forms of stomatitis than is corrosive 
sublimate. A single hypodermic injection of 
an insoluble preparation may induce it in 
susceptible persons, because the mercury is 
only slowly absorbed, and passes into the 
tissues as gradually as if it were given by 
the mouth regularly for several days. This 
chronic poisoning, or Mercurialism, is due, 
not to the local action, but to the effects of 
the drug after absorption. It may follow 
the abuse of mercury in any case, but some 
individuals exhibit a special susceptibility 
from some unknown cause. 


An examination of the statements in 
Hanke’s paper relative to the effective- 
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ness of Solution 58 (Hanke) failed to 
reveal adequate evidence upon which 
any claims might be based. In fact, the 
purported clinical evidence was con- 
tained in the bald statement: “Dental 
caries has been definitely arrested or 
ameliorated in fifteen patients (in an 
unclassified group of 95) who have used 
the solution consistently as indicated 
above and who had always heretofore 
been highly susceptible to this disease.” 
The statement is worthless as evidence. 
It meets none of the requirements for 
clinical evidence. 

Hanke’s data on the effect of the 
mercurial on acid production in saliva 
are interesting, but require confirma- 
tion. Several tests for susceptibility to 
caries, based upon chemical and _ bac- 
teriologic technics, have been described 
in the literature and most of these ante- 
date Hanke’s findings. They have been 
discussed concisely in the book “Dental 
Caries” and do not require extended dis- 
cussion here. Results obtained by these 
tests, although helpful, are not sufficient 
in themselves for an evaluation of agents 
used for the prevention or mitigation of 
dental caries. For this purpose, adequate 
clinical data obtained under controlled 
conditions are required. Other types of 
evidence may be valuable and research 
of this type should be encouraged. 

It is claimed that the use of Solution 
58 once or twice a day prevents forma- 
tion of plaques on the teeth and that 
gingivitis usually disappears in a few 
days “except in those regions contiguous 
to calculus and even here the tissue 
tends to shrink to nearly normal.” Also, 
it is claimed that “Solution 58 has also 
been used in a few cases of acute ulcer- 
ative gingivitis with very encouraging 
results.” Statements of this sort read 
like testimonials and, in the absence 
of supporting data, must be so con- 
sidered. 

It is pertinent to inquire whether Solu- 
tion 58 minus the mercurial might not 
have yielded results upon which the same 


type of statement could be made. At any 
rate, in view of the probable alkalinity 
of the solution and because of similar 
cleansing claims for lime water, it would 
appear logical to use such a solution as a 
control in experiments with Solution 58. 
In fact, why was not a suitable control 
used in the experiments on dental ca- 
ries? 

The referee does not believe that it is 
necessary to discuss Hanke’s statements 
on the dental plaque beyond expressing 
the opinion that they do not constitute 
a significant addition to the dental litera- 
ture. The same may be said of his quali- 
tative experiments on the effect of acids 
on dental enamel and on the hydrogen 
ion concentration of plaques. More 
adequate studies on these topics have 
been presented elsewhere. 

The referee cannot agree that the 
designation Solution 58 (Hanke) is ap- 
propriate or desirable. The name fails 
to comply with Rule 8 in that it does 
not indicate the chemical composition 
of the solution. Also, it is difficult to see 
how such a name would be in the inter- 
est of public welfare. Apparently, the 
only advantage in the name is a com- 
mercial one. 

It is not the referee’s intention to im- 
ply that no oral antiseptics of the mouth 
wash variety will ever be of value in the 
prevention or mitigation of dental caries. 
Indeed, some of the numerous findings 
in the literature could lend encourage- 
ment to the thought that a remedy of 
this sort may eventually be developed. 
Of course, there are other findings in 
the literature of a contrary nature. The 
only sound basis upon which products 
of this type should be offered the dental 
profession and the public is that of ade- 
quate scientific evidence. 

In summary, the referee finds that the 
evidence regarding the safety and effec- 
tiveness of Solution 58 (Hanke) is in- 
adequate and that the name of the prod- 
uct is in conflict with the provisions of 
Rule 8. He therefore recommends that 
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the product be held not acceptable for A copy of the rules that govern the 
A.D.R. and that this report be published Council in the consideration of articles 
for the information of the dental pro- will be sent on request. 

fession. Harotp L. Hansen, Secretary. 


ACCEPTED DENTAL REMEDIES 


DENTIFRICES* 


The Council on Dental Therapeutics of the American Dental 
Association announces the inclusion of the following articles 
in the list of Accepted Dental Remedies. 


Shefield Tooth Powder: Composition: Each hundred 
grams is stated to contain precipitated calcium carbonate 
(Snow Top Light), 90.40 gm.; Conti’s castile soap powder, 
7.30 gm.; saccharin soluble, U.S.P., 0.15 gm.; methyl salicy- 
late, 2.05 gm.; oil of cloves, U.S.P., 0.05 gm.; menthol, 0.05 
gm. 

AsrasIvENEss: 0.00025 mg. loss on silver block under weight of 


4,536 gm. in 400 revolutions. 
Manufactured by the Sheffield Company, New London, Conn. 


CALCIUM COMPOUNDS}{ 


Non-Fer-Al Brand Calcium Carbonate: Non-Fer-Al 
Brand Calcium Carbonate complies with U.S.P. XI. It is 
used in the manufacture of dentifrices. 


Manufactured by Diamond Alkali Company, Pure Calcium Products 
Division, Painesville, Ohio. 
CHEMICAL ANALYysIs: 98.15 per cent calcium carbonate 
Puysicat PROPERTIES: 
Specific gravity: 2.65. 
Particle size: 
Diameter in microns 
Less than 
5 microns 5-10 microns 10-20 microns 20-30 microns 
20% 6% 


‘0 
Maximum size particle observed: 
25 microns—single particle 
50 microns—aggregate 
Most of the particles over 5 microns in diameter appear to be 
aggregates not dis — by the liquid used in the test. 


Asrasiveness: The abrasiveness of Non-Fer-Al Brand Calcium Car- 
bonate was determined by rotating a polished surface of antimony in 
a slurry of chalk and water under a weight of 63 gm. for 6,240 
revolutions on a test machine (details filed with Council). The area 
of the metal specimens exposed was 53 square millimeters and the 
Bierbaum hardness was 236 units for antimony. The weight loss was 


5.9 mg. 

Admission of an article to the list of Accepted Dental Reme- 
dies does not imply a recommendation. Information regarding 
the rules and work of the Council will be sent on request. 
Harotp L. HAnsEN, Secretary. 


*A.D.R. Ed. 7, p. 102. 
tA.D.R. Ed. 7, p. 87. 
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NATIONAL HEALTH PROGRAM COMMITTEE 


PLANS FOR REHABILITATION OF REJECTED DRAFTEES 


In his press conference, October 10, 
President Roosevelt criticized the nation 
for permitting conditions which have left 
50 per cent of its youth unfit mentally 
or physically for Army service and in- 
augurated a program to “salvage” 200,- 
000 of the 1,000,000 youths who have 
been rejected. 

Under the salvage program, the federal 
government will pay medical costs for 
treatment by local physicians of approxi- 
mately 200,000 registrants whom local 
draft boards certify as susceptible of re- 
habilitation for Army service. The Army 
expects to accept virtually all of these 
200,000 after they undergo treatment by 
family physicians or dentists at federal 
expense, Mr. Roosevelt said. 

Describing the salvage program as only 
the initial objective, Mr. Roosevelt said 
that existence of conditions which permit 
so high a ratio of rejections is an indict- 
ment of America. He said he would 
launch a long-range program calling for 
cooperation of states, counties, cities, 
townships and individuals to remedy the 
conditions which are the underlying 
cause of the bad situation. He released 
statistics collected by Selective Service 
Headquarters showing that approxi- 
mately 1,000,000 men have been dis- 
qualified for Army service because of 
physical, mental or educational condi- 
tions. This represents approximately 50 
per cent of the total number of men 
examined. Mr. Roosevelt made it clear 
that he feared this ratio among men of 
draft age represented a fair index of 
the health conditions of all Americans. 

The President read from a report pre- 
sented by Brig. Gen. Lewis B. Hershey, 
Selective Service director, which declared 
that of the 1,000,000 rejected about 
200,000 can be completely rehabilitated 


and made available for general service 
in our armed forces. The remainder can 
be rehabilitated to perform only limited 
service or, because of mental, nervous, 
cardiovascular and pulmonary diseases 
and musculoskeletal defects, are incap- 
able of rehabilitation or even limited 
service and are therefore not being con- 
sidered under the present rehabilitation 
program for Selective Service regis- 
trants, Hershey’s report said. It con- 
tinues : 

“Our initial objective in this rehabili- 
tation program will be the 200,000 
registrants who can be completely re- 
habilitated and made available for gen- 
eral military service in the armed forces 
at a small cost and in a reasonably short 
time. 

“Certain types of venereal diseases, 
operable hernias, deficiencies in vision 
and teeth, and other minor defects ‘will 
be corrected in cases where the Army 
determines that the registrant will then 
be acceptable for general military serv- 
ice. 

“The registrant will have the privilege 
of having the services performed by his 
family physician or dentist in his own 
community. 

“The cost of this rehabilitation pro- 
gram will be borne by the federal gov- 
ernment as a necessary part of our na- 
tional defense program, and additional 
funds will be made available to the Selec- 
tive Service System for this purpose.” 

Mr. Roosevelt was asked by what 
authority registrants could be compelled 
to undergo medical or dental treatment 
to prepare themselves physically for mili- 
tary service. He replied that when a 
registrant appears before an examining 
board, he is under the jurisdiction of that 
board and can be directed to undergo 
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such treatment. Conjecturing that a 
majority of such persons would be will- 
ing and eager to receive free treatment, 
Mr. Roosevelt said that in cases of re- 
calcitrancy, the registrant could be in- 
ducted into the Army, placed under 
Army orders and commanded to under- 
go treatment. The President disclosed 
that the Army also had presented an 
alternative program, which he rejected, 
calling for induction of all rehabilitable 
cases and their treatment in Army medi- 
cal centers. 

When costs of housing, food, clothing, 
Army pay and medical care in this pro- 
gram were considered, Mr. Roosevelt 
said they would involve expenditure of 
approximately $500,000,000. The salvage 
program by local physicians and dentists 
which he has approved will cost far less 
than that, he said. 

The President disclosed that plans al- 
ready are well advanced for the salvage 
program. In cases of heart and musculo- 
skeletal diseases, as well as mental and 
Mervous cases, persons considered by 
local boards as being susceptible of re- 
habilitation will be placed in a special 
Selective Service category. Remaining 
under orders of their selection boards, 
these men wili be visited by traveling 
boards or “teams” of prominent special- 
ists, who will examine them and recom- 
mend curable cases for immediate 
treatment at government cost. 

The Selective Service report itemized 
as causes for rejection : 

Dental defects, 188,000 cases, 20.9 per 
cent. 

Defective eyes, 123,000 cases, 13.7 per 
cent. 

Cardiovascular diseases, 96,000 cases, 10.6 


per cent. 
Musculoskeletal defects, 61,000 cases, 6.8 
per cent. 


1885, 


Venereal diseases, 57,000 cases, 6.3 per 
cent. 

Mental and nervous diseases, 57,000 cases, 
6.3 per cent. 

Hernia, 56,000 cases, 6.2 per cent. 

Defects of ears, 41,000 cases, 4.6 per cent. 

Defects of feet, 36,000 cases, 4.0 per cent. 

Defective lungs, including tuberculosis, 
26,000 cases, 2.9 per cent. 

Miscellaneous, 159,000 cases, 
cent. 


17.7 per 


The President said that in the cases of 
dental defects, hernias, eye trouble and 
even cardiac and muculoskeletal defects, 
the ratio of cures is expected to be 
relatively high. Venereal cases are espe- 
cially susceptible of salvage, he said, 
and venereal infected registrants will be 
kept under the orders of selection boards 
and instructed to get themselves cured 
quickly and report back for service. The 
salvage program, Mr. Roosevelt ad- 
mitted, leaves for future consideration 
the larger question of why half of Amer- 
ican youths are physically and mentally 
defective and why 100,000 had to be 
rejected because of a lack of a fourth 
grade education. 

Col. Leonard G. Rowntree, chief of 
the Selective Service Medical Division, 
after a conference with the President, 
said that the preliminary figures point 
to the inescapable conclusion that there 
is an urgent need for a national cam- 
paign for improvement of the general 
health. 

[It is interesting to note that the Rehabili- 
tation Program offered herewith as a gov- 
ernmental project conforms quite closely in 
principle and content to that which was pre- 
sented by the National Health Program 
Committee to the Trustees of the American 
Dental Association at a special meeting in 
August of this year and published in THe 
Journat for September.—Eb. ] 
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RESEARCH COMMISSION 


LIST OF CERTIFIED DENTAL IMPRESSION COMPOUNDS 
(A. D. A. Specification No. 3—First Revision 1939) 


THE impression compounds listed be- 
low have been certified to the Research 
Commission by their respective manu- 
facturers, tested at the National Bureau 


of Standards and found to comply with 
the requirements of American Dental 
Association Specification No. 3, first re- 
vision. 


Compound Type Manufacturer or Distributor 
Kerr No. 2 Soft Green I Kerr Dental Manufacturing Co. 
Kerr Perfection I Kerr Dental Manufacturing Co. 
Mizzy Low Heat I Mizzy, Inc. 
Smith Certified I Lee S. Smith and Son, Mfg. Co. 
S. S. White Tray, Black II The S. S. White Dental Mfg. Co. 


REPORT OF THE RESEARCH COMMISSION 
(1940-1941) 


Durinc the past year, the Research 
Commission established a Fellowship in 
Dental Diseases at the National Institute 
of Health in Washington, D. C. The 
formal presentation of the initial grant 
of $5,000 was made to the Surgeon Gen- 
eral of the United States Public Health 
Service, Thomas Parran, January 14, 
1941. The entire membership of the 
Executive Board of the Research Com- 
mission was present in Dr. Parran’s 
office on this occasion and they had a 
very satisfactory discussion of the objects 
and functions of the fellowship. There 
was considerable delay in the comple- 
tion of the signing of the contract for 
the fellowship owing to the fact that it 
had to be circularized to all members of 
the National Advisory Health Council, 
which is connected with the supervision 
of the work at the National Institute of 
Health. 

It was not until May 31 that ac- 


tual work on the fellowship could be 
started. A special room, fully equipped, 
has been set aside in the Division of In- 
fectious Diseases for the Fellow in Den- 
tal Diseases. He will work under the 
direct supervision of H. Trendley Dean, 
a member of the Research Commission 
and chief of dental research at the Na- 
tional Institute of Health. 

During the year, the second edition 
of “Dental Caries” was completed, and 
it is planned to publish this book before 
September 1. The success and general 
acceptance of the first edition assures us 
of the usefulness of this new volume. It 
is expected that this book will be of spe- 
cial benefit and assistance to the Research 
Fellow in Dental Diseases at the National 
Institute of Health. Elsewhere in this 
report will be found a detailed state- 
ment of the work of the Advisory Com- 
mittee on Research in Dental Caries for 
the year. 
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REPORT OF THE AMERICAN DENTAL RESEARCH FELLOWSHIP 
AT THE NATIONAL BUREAU OF STANDARDS 


Tue Research Commission is again 
pleased to report the activities of its 
fellowship at the National Bureau of 
Standards. This fellowship, during the 
last fiscal year, had the following active 
representatives : George C. Paffenbarger, 
dentist ; William T. Sweeney, physicist ; 
John R. Beall, mechanical engineer, and 
H. J. Caul, chemical engineer. 

From August 1, the fellowship will be 
without the services of Mr. Sweeney, 
who has accepted a position with the 
Vernon-Benshoff ~Company of Pitts- 
burgh, Pa., where he will be in charge 
of research and testing. During his nine- 
teen years of service, first as a member 
of the staff of the National Bureau of 
Standards, and then as Research Asso- 
ciate for the American Dental Associa- 
tion, Mr. Sweeney has been the author 
or coauthor of approximately thirty-five 
papers. To find a man to take his place 
in the Research Commission program 
will not be an easy task. The commis- 
sion hopes to add an additional fellow 
at some time during the next fiscal year. 
There is a possibility that the fellowship 
will be further depleted of trained men, 
since Dr. Paffenbarger may be called to 
active duty in the Naval Dental Corps. 

We are pleased to submit the follow- 
ing outline of the active work of the fel- 
lowship. This report, by the Senior Re- 
search Associate, includes the work of 
all of the research associates and that of 
the Bureau staff. 


TecunicaL REPORT OF THE AMERICAN 
Dentat AssociaTION RESEARCH FEL- 
LOWSHIP AT THE NATIONAL BuREAU 
oF STANDARDS (1940-1941) 


The cooperative research on dental 
materials for the fiscal year of 1940-1941 
includes : 

a. The testing of: 1. Certified mate- 


rials. 2. Denture base materials. 3. 
Base metal alloys for prosthesis. 
b. Miscellaneous activities. 


CERTIFIED MATERIALS 


The results of the testing of certified 
materials during the year are given in 
the accompanying table. 


Resutts or Tests or MATERIAL FOR 1940-1941 


Number 
Number Failing to 
Num- Complying Comply 


ber of with with 
Material Brands Specifica- Specifica- 
Tested _ tion tion 
Amalgam 4 4 0 
Casting gold alloys 
(inlay) 7 6 1 
Casting investment 
(inlay) 8 8 0 
Mercury 1 1 0 
Wrought gold wire 3 
Zinc phosphate I 0 1 


Hydrocolloidal 


impression material 8 5 3 
Acrylic resins 2 1 1 


Total 35 26 9 


DENTURE BASE MATERIALS 


Investigation of the denture base ma- 
terials was continued and a report 
prepared for publication. The report 
includes data on the physical properties 
of thirty denture base materials, includ- 
ing methyl methacrylate resin, acrylic- 
styrene resin, acrylic-vinyl resin, cellulose 
and hard rubber. Several of the methyl 
methacrylate resins were tested in both 
the plastic cake and the powder-liquid 
forms. Shelf life, packing test, curing 
temperature, index of refraction and 
boiling range of the uncured materials 
were investigated. Water sorption, solu- 
bility, color stability, strength and stiff- 
ness in the transverse test, surface hard- 
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ness and softening temperatures of the 
cured materials were determined. The 
methyl methacrylate resin and the 
acrylic-vinyl copolymers were found to 
have the most satisfactory properties. 

The data in this report were used as 
the basis for the formulation of the 
American Dental Specification No. 12 
for acrylic resin for denture bases. This 
specification includes tests for trans- 
lucency, satisfactory working qualities, 
porosity, water sorption, solubility and 
color stability. The specification was 
made effective in February and the test- 
ing of certified materials for compliance 
with it is in progress. 


BASE METAL ALLOYS 


Detailed chemical analyses of vital- 
lium, ticonium, lunorium and niranium 
were completed. All the alloys contained 
chromium and cobalt in appreciable 
quantities, modified with various metal- 
lic elements such as nickel, beryllium, 
tungsten and molybdenum. Tests on the 
mechanical properties of these alloys are 
in progress. 


MISCELLANEOUS ACTIVITIES 


1. Reports on the program of the 
Commission and the work of the Fellow- 
ship were presented before ten dental 
organizations. 

2. Visitors from China and Costa 
Rica were among the 113 who called at 
the laboratory during the year. 

3. Publications for the year follow: 


Research Commission: List of Certified 
Dental Materials. J.A.D.A., 27:791, May 
1940. 


Research Commission: Acrylic Resins. J.A. 
D.A., 27:960, June 1940. 

Beatz, J. R.: Revision of American Dental 
Association Specification No. 4 for Inlay Cast- 
ing Wax. J.A.D.A., 27:1140, July 1940. 

Sweeney, W. T., and Caut, H. J.: Denture 
Rubber: Composition, Properties and Specifi- 
cation. J.A.D.A., 27:1446, September 1940, 

Research Commission: List of Certified 
Inlay Casting Investments. J.A.D.A., 27:1518, 
September 1940. 

PAFFENBARGER, G. C., and Caut H. J.: 
Dental Cements. Proceedings of the Dental 
Centenary Celebrations. Baltimore: Waverly 
Press, pp. 232-237. 

PAFFENBARGER, G. C.: Silicate Cement: An 
Investigation by Group of Practicing Den- 
tists Under the Direction of A. D. A. Re- 
search Fellowship at National Bureau of 
Standards. J.A.D.A., 27:1611, October 1940. 

Idem: Dental Research at the National 
Bureau of Standards. Science, 92:527, 1940. 

Sweeney, W. T., and PAFFENBARGER, G. 
C.: Tentative American Dental Association 
Specification No. 12 for Denture Base Ma- 
terial, Acrylic Resin or Mixtures of Acrylics 
and Other Resins. J.A.D.A., 28:325, Febru- 
ary 1941. 

American Dental Association Research Fel- 
lowship at National Bureau of Standards. 
J.A.D.A., 28:658, April 1941. 

4. At the request of the Research 
Commission, the National Bureau of 
Standards has assembled and _ unified 
pertinent data from the more than 100 
reports that have been issued on dental 
materials and dental technics. This will 
be published in book form by the Gov- 
ernment Printing Office under the au- 
thorship of Wilmer Souder and George 
C. Paffenbarger. It will be available 
from the Superintendent of Documents 
some time during 1942. 

GeorcE C. PAFFENBARGER, 
Research Associate. 


REPORT OF THE ADVISORY COMMITTEE ON RESEARCH IN 
DENTAL CARIES 


Pursuant to the proposals in my re- 
ports since the publication of the first 
edition of “Dental Caries” in 1939, and 
to the Commission’s related authoriza- 
tions, a second edition has been prepared 


in accord with the form and procedures 
for the first edition. Collection of the 
material for this edition has been in 
progress continuously since March 1940. 
Copies will be ready for distribution in 
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September. We have again received ex- 
cellent cooperation from the Lancaster 
Press, which executed expertly the diffi- 
cult work of typographic revision of the 
standing type of the first edition, and 
the artistic and economic combination of 
that revised material with the new mat- 
ter for the second edition. The second 
edition, like the first, is a notable ex- 
ample of the art of book-making at its 
best. 

The general outcome of our effort 
may be seen from this comparison: The 
first edition, issued two years ago, pre- 
sented summaries of findings and con- 
clusions on the causes and control of 
caries by 195 authors or groups of au- 
thors in twenty-five countries. It con- 
tained 189 pages—147 presenting the 
summaries (average, 0.75 page). The 
second edition will present not only re- 
visions of many of the summaries in the 
first edition, the rest remaining un- 
changed, but also summaries by forty- 
two additional authors or groups of 
authors in twelve countries; a total of 
237 in twenty-six countries. It will con- 
tain 277 pages, 209 presenting the sum- 
maries (average, 0.88 page). 

In the second edition, each summary 
by a new author is marked with two 
asterisks (**). Each summary (in the 
first edition) that was revised by its 
author is marked with one asterisk (*). 
The rest of the summaries in the first 
edition, which were reprinted un- 
changed, are unmarked. A “supplemen- 
tary analysis” (eighteen pages) of the 
new matter in the second edition follows 
the reprinted “general analysis” (six- 
teen pages) in the first edition. These 
arrangements facilitate examination by 
the reader of the new material separ- 
ately, and also of both the old and the 
new together. In this edition, as in the 
first, there is no attempt in the analyses 
to evaluate the findings and conclusions 
in the book or to suggest which views 
may be regarded as most significant. 
Presumably, those functions will be per- 


formed publicly by reviewers and special 
students of caries and privately by crit- 
ical readers. In this relation, we aimed 
only to compile the data in a readily 
accessible form, with matter-of-fact 
analyses of the contents, for constructive 
use by all who will promote public dis- 
cussion or advance further clinical in- 
quiry and research. The preface 
includes this comment: 


“No minimum requirements for admis- 
sion to this composite authorship were indi- 
cated or applied. The summaries of all who 
responded to our public and personal invita- 
tions were accepted into this compilation.” 
It has been suggested by some that this lib- 
eral policy encouraged publication of a few 
“fantastic” views by several “rocking-chair 
scientists,” and that only those who achieved 
accredited expertness in dental research 
should have been permitted to participate. 
We believe, however, that our presentation 
of this open opportunity, to all concerned, 
represents the spirit of true research and that 
our procedure has been more favorable for 
the advancement of research in dental caries 
—the main purpose of this book—than any 
restrictive or selective alternative might have 
been. Justice Oliver Wendell Holmes, in 
one of his most persuasive opinions, said, 
with universal acclaim, “The best test of 
truth is the power of the thought (finding) 
to get itself accepted in the competition of 
the market.” “Error of opinion may be tol- 
erated where reason is left free to combat 
it.” (Jefferson, 1801.) There need be no 
fear that any views, unsupported by convinc- 
ing evidence, will be seriously misleading. 
Researches in the future as in the past will 
nullify misjudgments. Thirty years ago 
salivary sulfocyanate was regarded by many 
as the etiological factor in caries. Twenty- 
five years ago a “salivary coefficient” (alka- 
linity) “provided the clue.” In this volume 
no one mentions either claim—both un- 
founded and forgotten. In every long race 
between Truth and Error, Truth always 
wins. 

It is not generally understood that 
“Dental Caries” created a new form of 
scientific literature. Its contents are not 
subject to bias or accidental distortion 
by an abstractor or reviewer, nor to an 
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editor’s prejudgment, propaganda or 
censorship. It is not a collection of re- 
views or abstracts of particular publica- 
tions. It presents brief and concise orig- 
inal summaries of the findings and 
conclusions of all individual observers or 
groups of workers who, on a world-wide 
“open invitation,” crystallized their 
views in their own way as the authors 
for associated publication in this book 
—with appended references indicating 
where related details in their prior pub- 
lications can be found. Arranged in the 
alphabetic order of the surnames of the 
authors, these readily accessible sum- 
maries are a series in one volume of 
many independent personal publications 
on the causes and control of caries. The 
book answers this question: Where can 
one find a summary of an author’s find- 
ings and conclusions, which, as of a 
recent date and stated by him, are re- 
garded by him as the outstanding, 
enduring, basic results of his experience 


in the study of caries, and which repre- 
sent what the reader would now be jus- 
tified in deducing from all of that 
author’s related previous publications on 


this subject? To illustrate: Bunting’s 
summary of the outcome of his many 
published studies of caries, as he now 
evaluates the findings, occupies only 
three pages. 

“Dental Caries” presents the realities 
in the accumulated knowledge and con- 
tradictions on the causes and control of 
caries ; affords opportunity for close and 
convenient study of the situation by 
every practitioner who wishes to ascer- 
tain the strength or weakness of current 
theories or procedures, and indicates 
general and specific avenues for further 
research in many relationships. The 
book has been compiled to promote 
critical study, understanding, clinical ob- 
servation and research in this field. It 
promises to achieve these purposes. 

The last two paragraphs of the “Sup- 
plementary Analysis,” which discuss the 
general situation shown by “Dental Ca- 
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ries,” present the following comment on 
“things as they are” : 


The concluding paragraph in the first 
edition of this book contained an allusion 
to the urgent need, in further research, for 
more and brighter light on the path to pre- 
vention of caries. The situation, as shown 
in the present edition, emphasizes this need 
for additional inquiry. Are ways to prevent 
caries included, unrecognized or unaccred- 
ited, in the recorded disagreements? Are 
there any missing links in the accumulated 
findings and conclusions? Are means for 
prevention dependent upon conditions that 
have not yet been noted or anticipated? Is 
caries, like headache, a result of any of a 
variety of unrelated causes? Each of these 
possibilities, and others, should be a stim- 
ulus for intensive researches, sustained eco- 
nomically by public and philanthropic sup- 
port. Meanwhile it will be necessary to re- 
iterate, frequently and widely, that agree- 
ment as to ways and means to “prevent 
caries, through establishment of conditions 
that would make its onset in any person 
impossible” has not yet been placed upon a 
scientific foundation. 

This book presents a record of notable 
endeavors and achievements, by many earn- 
est and able men and women, in dental re- 
search. As in other fields of research, re- 
maining obstacles must be removed before 
complete success can be achieved. Thus, in 
medicine, the causes and control of many 
degenerative, metabolic, infectious and other 
types of widely prevalent disorders continue, 
despite active and prolonged research, to 
elude understanding. Ailments in regions 
near the teeth—eye, ear, nose, throat and 
scalp, for example—afford instructive com- 
parisons. Glasses are worn more commonly 
than ever before; the incidence of hardness 
of hearing is not decreasing; “head colds” 
are universal experiences; tonsillectomies are 
every-day occurrences; and the business of 
selling patent “hair restorers,” which do not 
even restore hope, was never more prosper- 
ous. Research in all of these fields is actively 
in progress, in ardent expectation of ulti- 
mate success in each. The failures of medi- 
cine and dentistry, to prevent various dis- 
eases, are due honorably to the same rea- 
son; to inherent difficulties that the most 
competent, devoted, and ingenious efiorts 
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have not yet been able to surmount. Fail- 
ure to attain agreement on the way or ways 
to prevent caries is a continuing challenge to 
each center of dental research, as well as to 
the dental profession as a whole—and to all 
who seek to promote the public welfare by 
perfecting the resources of oral health- 
service. 

The Lancaster Press has been re- 
quested to hold the type of the second 
edition in anticipation of its use in a 
possible third edition. 

WiuiaM J. Gigs, Secretary, 
Advisory Committee on 
Research in Dental Caries. 


SUMMARY 


Provision must be made for the ex- 
pansion of the work in physical research 
at the National Bureau of Standards. We 
now have twelve specifications which re- 
quire regular testing of materials bought 
on the open market if these specifications 
are to have the importance desired. Such 
routine testing now demands the exclu- 
sive attention of one of our research 
associates at the Bureau, and, in order 
to keep the lists up to date, it is neces- 
sary to increase this service. The more 
time that is devoted to testing, the less 
opportunity there is for investigative re- 
search. This matter is mentioned at this 
time in order to emphasize the impor- 
tance of making plans for expanding the 
budget appropriation for the work at 
the Bureau of Standards. 

The sale of the first edition of “Den- 
tal Caries” has practically paid for the 
entire expense involved in this under- 
taking. The second edition of “Dental 
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Caries” is limited to thirteen hundred 
copies. At $2 a copy, it is expected that 
the second edition also will pay for 
itself. 

September 15, 1941, Edward G. 
Hampp was appointed and _ entered 
upon active duty as research associate in 
connection with the new fellowship be- 
ing established for biologic research in 
dental diseases at the National Institute 
of Health. Dr. Hampp-has received the 
degrees of D.D.S. and M.S., from Wash- 
ington University, St. Louis, Mo. In 
1936, he was awarded a three-year fel- 
lowship from the Carnegie Foundation. 
His work during that time was done at 
Washington University and at the Uni- 
versity of Rochester in the departments 
of cytology and pathology, respectively. 
He spent the summer of 1939 in the 
Department of Bacteriology, University 
of Michigan Medical School. H. Trend- 
ley Dean, dental surgeon in the Division 
of Infectious Diseases at the National In- 
stitute of Health and member of the 
Research Commission, under whose di- 
rection the work will be done, visited 
Dr. Hampp in St. Louis. His approval 
was given before the selection was made. 
The Research Commission is convinced 
the work done by Dr. Hampp at the 
Institute will prove valuable to dentistry 
and thus once again justify the faith of 
the American Dental Association in the 
Commission’s judgment. 

M. D. Hurr, Chairman, 
F. Lyncn, Secretary. 
Washington, D. C. 
September 15, 1941. 
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COUNCIL ON DENTAL EDUCATION 


ENROLLMENT IN THE DENTAL SCHOOLS OF THE UNITED STATES 


Opening of Academic Year, September 1941 
Subject to Change in Dental Students’ Register for 1941 


October 15, 1940 
Dental Students’ Register 


Year Year 

1 3 Total 3 4 | Total 

Coll. of Physicians & Surgeons 46 42 162 35 30 | 151 
U. of California 55 37 181 42 29 | 168 
U. of S. California 145 85 385 57 77 | 338 
Georgetown 66 47 200 42 41 | 183 
Howard U. 30 18 90 15 11 72 
Atlanta-Southern Dental Coll. 101 78 352 72 52} 319 
Loyola U, (Chicago) 60 73 | 273 58 44 269 
Northwestern U. 96 64 302 70 91 | 295 
U. of Illinois 58 56 226 50 46 | 224 
Indiana U. tt 25 131 19 18 | 113 
State U. of Iowa 40 40 133 18 16} 112 
U. of Louisville 54 54 185 39 41 | 177 
Loyola U. (New Orleans) 42 37 157 43 28 | 154 
U. of Maryland 98 86 322 64 75 | 310 
Harvard U. 9° 36 117 33 33 | 146 
Tufts College 83 68 282 56} 63) 257 
U. of Detroit 15 23 92 vel ae 106 
U. of Michigan 69 46 186 || 32 35 | 158 
U. of Minnesota 83 59 262 62 9 197 
U. of Kansas City 63 61 264 53 29 | 240 
St. Louis U. 82 40 236 58 25 167 
Washington U. 45 21 107 24 28 90 
Creighton U. 20 27 77 15 19 76 
U. of Nebraska 32 15 73 11 11 48 
Columbia U. 51 54 206 47 52 | 215 
New York U. 149 138 561 129 123 551 
U. of Buffalo 55 41 141 44 42| 142 
Ohio State U. 57 65 234 55| 44| 222 
Western Reserve U. 60 43 172 34| 44] 161 
N. Pacific College 80 | 58 231 37 24] 171 
Temple U. 118 92 457 135 96 | 439 
U. of Pennsylvania 121 88 412 98 117 | 425 
U. of Pittsburgh 96 | 74 334 73| 46! 297 
Meharry Medical College 23 | 6 | 48 12 8 41 
U. of Tennessee 28 29 | 110 | 28] 15 | 105 

Baylor U. 57 1 | 172 25 | 144 
Texas Dental College 38 23 | 113 | 19 11 87 
Medical College of Virginia 48 28 | 139 30 35.1 13% 
Marquette U. 75 60 246 64 40} 215 
TOTALS 2492 | 2070 | 1978 | 8371 1841 | 1601 | 7720 


*Entering class in Harvard School of Dental Medicine. 
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COMMITTEE ON DENTAL LEGISLATION 


MAIL ORDER DENTURES 


Tue following bill was introduced in 
Congress, September 17, 1941, by Rep- 
resentative Philip A. Traynor, Wilming- 
ton, Del., a licensed dentist. 

The bill seeks to prevent improper 
dental practices and the circumvention 
of certain state laws by mail order den- 
ture manufacturers. 

In THE House or REPRESENTATIVES 
September 17, 1941 
H. R. 5674 

Mr. Traynor introduced the following 
bill; which was referred to the Committee 
on Interstate and Foreign Commerce. 

A Br 

To protect the public health by the pre- 
vention of certain practices leading to dental 
disorders; and to prevent the circumvention 
of certain State laws regulating the practice 
of dentistry. 

Be it enacted by the Senate and House 
of Representatives of the United States of 
America in Congress assembled, That it 
shall be unlawful, in the course of the con- 
duct of a business of constructing or supply- 
ing dentures from casts or impressions sent 
through the mails or in interstate commerce, 
to use the mails or any instrumentality of 
interstate commerce for the purpose of send- 
ing or bringing into any State the laws of 
which prohibit— 

(1) the taking of impressions or casts of 
the human mouth or teeth by a person not 
licensed under the laws of such State to 
practice dentistry; 


(2) the construction or supply of dentures 
by a person other than, or without the 
authorization or prescription of, a person 
licensed under the laws of such State to 
practice dentistry; or 

(3) the construction or supply of dentures 
from impressions or casts made by a person 
not licensed under the laws of such State to 
practice dentistry, any denture constructed 
from any cast or impression made by any 
person other than, or without the authoriza- 
tion or prescription of, a person licensed 
under the laws of the State into which such 
denture is sent or brought to practice dentis- 
try, or any matter advertising or soliciting 
orders for any denture so constructed or so 
to be constructed. 

SEC. 2. As used in this Act, the term— 

(1) “Denture” means a set of artificial 
teeth, or any prosthetic dental appliance; 

(2) “State” includes the District of 
Columbia and any Territory or possession 
of the United States; and 

(3) “Interstate commerce” means com- 
merce between any State and any place out- 
side thereof. 

SEC. 3. Any violation of any provision of 
this Act shall be punished by a fine of not 
more than $1,000 or by imprisonment for 
not more than one year, or by both such 
fine and imprisonment. Upon a second con- 
viction of an offense punishable under this 
Act the punishment shall be a fine of not 
more than $5,000 or imprisonment for not 
more than five years, or both such fine and 
imprisonment. 


RECENT COURT DECISIONS 


DENTAL PRACTICE ACTS: REFERRING OF PATIENTS TO UNLICENSED 
PERSONS AS “FRAUD OR MISREPRESENTATION IN PRACTICE” 


The Arizona State Dental Board in- 
stituted proceedings to revoke Batty’s 
license to practice dentistry on charges 
that (1) he was physically incompetent 


to practice because he was suffering from 
pulmonary tuberculosis; (2) he was 
guilty of misrepresentation in securing 
his license, in that he represented him- 
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self at that time to be free from any 
malignant, infectious or contagious dis- 
ease, whereas he was in fact suffering 
from pulmonary tuberculosis, and (3) 
he had been guilty of fraud in the prac- 
tice of dentistry in that he had (a) prac- 
ticed under a name not included in his 
license and (b) referred certain patients 
to a dental laboratory wherein dentistry 
was practiced by unlicensed persons. 
After notice and hearing, the board 
found that all charges had been sus- 
tained and, in effect, revoked his license. 
The dentist brought certiorari to the 
superior court, Maricopa County, which 
affirmed the order of the board, and he 
appealed to the Supreme Court of 
Arizona. 

The dental practice act, said the Su- 
preme Court, authorizes the board of 
dental examiners to revoke a license, 
among other things, for (a) physical or 
mental incompetency, (b) fraud or mis- 
representation in securing a license and 
(c) fraud or misrepresentation in the 
practice of dentistry, all of which acts 
the dentist in this case was charged with 
committing. Proof of one charge at least 
was necessary to give the board jurisdic- 
tion to revoke his license. 

The court concluded that the first 
charge against the dentist (that he was 
physically incompetent to practice den- 
tistry because of pulmonary tubercu- 
losis) had not been sustained by the evi- 
dence before the board. The court said 
that all that the evidence indicated was 
that at one time the dentist had drawn 
compensation for tuberculosis, but that 
the case had become arrested. A person 
with an arrested case of tuberculosis is 
of no more danger to a patient, as far as 
infection is concerned, than one who has 
never had the disease. 

The court next determined that the 
second charge against the dentist (that 
he had been guilty of fraud or misrep- 
resentation in securing his license to 
Practice because at that time he was 
afflicted with tuberculosis) was also not 


sustained by the evidence before the 
board. The only evidence on this point, 
said the court, is that the dentist was 
examined by two reputable physicians 
just before securing his license and 
certified as free from active tuber- 
culosis. 

The court did not approve of the 
charge that the dentist was guilty of 
fraud and misrepresentation in the prac- 
tice of his profession because he prac- 
ticed under names not included in his 
license. The mere fact that the dentist 
sometimes spelled his name “Batty” and 
other times “Battie” was not evidence of 
fraud. The two names were pronounced 
the same and there was no evidence that 
he used two spellings for fraudulent 
purposes. 

With respect to the charge that the 
dentist had committed fraud by referring 
the patient to an unlicensed person for 
dental operation, the court felt that the 
evidence was more substantial. It was 
proved that the dentist was present 
when a patient was directed to go to a 
dental laboratory to have denture im- 
pressions made. The dentist knew that 
the person who made the impression 
was not a licensed dentist. He subse- 
quently met the patient at the dental 
laboratory when the plate was inserted 
and received $4 for the extractions that 
he had performed between the taking 
of the impressions and the insertion of 
the dentures. 

Does this testimony, asked the court, 
if believed by the board, justify the con- 
clusion that the dentist has committed 
fraud in his practice? The duty of the 
dentist is to advise the patient properly 
in all matters pertaining to his ailments, 
and this certainly intludes advice as to 
who are properly qualified to assist in 
his treatment. Fraud may be committed 
by a failure to speak when the duty of 
speaking is imposed as much as by speak- 
ing falsely. A physician who knows that 
a patient of his is about to have surgical 
or medical work done by one who has 
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no legal right to do it fails in his duty 
if he does not advise the patient of the 
situation. 

The court accordingly concluded that 
the board had acted within its jurisdic- 


tion and, in effect, affirmed the order of 
the board revoking the dentist’s license 
to practice—Batty v. Arizona State 
Dental Board, 112 P. (2d) 870 (Ariz. 


1941). 


DENTRL PRACTICE ACTS: SALE OF ARTIFICIAL TEETH NOT A 
“DENTAL OPERATION” 


Tue Indiana State Board of Dental 
Examiners sought to obtain an injunc- 
tion against Sam Lepon, doing business 
as the Federal Dental Laboratory, on the 
ground that he was practicing dentistry 
without a license. The evidence indi- 
cated that the defendant maintained a 
display room where the customer could 
select from samples the kind of plates, 
bridges or artificial teeth desired. The 
customer was then asked to procure an 
impression of his mouth from a licensed 
dentist. This impression with the cus- 
tomer’s order was then sent to Chicago, 
where the artificial teeth were manufac- 
tured. When completed, the teeth were 
returned to the. laboratory, which deliv- 
ered them to the customer. The cus- 
tomer paid both the laboratory and the 
dentist. In this way, the defendant had 
no direct physical contact with the 
mouth of the customer. There was no 
evidence as to who fitted or adjusted the 
teeth if such was required, so this could 
not be taken into consideration. On the 
basis of this evidence, the lower court 
refused to grant an injunction to the 
board of dental examiners and the board 
appealed to the Supreme Court of Indi- 
ana. 

The only question presented, said the 
court, was whether the defendant’s 
method of doing business and the adver- 
tising thereof were within the definition 


of the practice of dentistry contained in 
the dental practice act, the pertinent por- 
tions of which are : 

Any person shall be said to be practicing 


dentistry . . . who. . . advertises . . . that 
he can or will attempt to perform dental 
operations of any kind . . . or supplies artifi- 


cial teeth as substitutes for natural teeth. ... 
And, provided, further, that nothing in this 
act shall interfere with the performance of 
mechanical work on inanimate objects by 
any person employed in or operating a den- 
tal laboratory... . 


The sale of artificial teeth is not a den- 
tal operation. Their manufacture from 
inanimate impressions is permitted by the 
section quoted above, which would be 
ineffective if they could not be sold. 

The dental board concedes, continued 
the court, that an unlicensed laboratory 
may sell to a licensed dentist, but asks us 
to read into the statute a prohibition 
against sale to the public. The statute 
does not forbid such a sale even though 
the sale of artificial teeth which do not 
fit may be detrimental to the health of 
the user. An amendment to forbid such 
a sale may be desirable, but the remedy 
lies with the legislature and not the 
courts. Upon the facts in this case, the 
defendant is not violating a prohibition 
of the statute. Judgment affirmed.— 
State ex rel. Kennedy et al. v. Lepon. 
36 N.E. 2d. 276 (Ind. 1941). 
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NEWS ITEMS 


THE ARMY DENTAL CORPS* 


Expansion of the Army has meant 
the construction of forty-six camps for 
10,000 or more troops. Some of these 
camps have nearly 75,000 troops. There 
are more than seventy other camps and 
air corps stations. There are one or 
more hospitals in every camp, the num- 
ber depending on the strength of the 
command. Twenty of these hospitals 
provide for from 1,000 to 2,000 patients. 
There are fourteen general hospitals. 
Exclusive of dental clinics in hospitals, 
there are more than 100 dental clinics, 
each containing from ten to twenty-five 
operating rooms and other necessary in- 
stallations. Sixty dental laboratories, 
serving all the many dental clinics, have 
been provided. Each camp has a senior 
dental officer in charge of the entire 
dental service of the camp. Every hos- 
pital has a dental service with most 
carefully selected personnel, dental offi- 
cers experienced in hospital dental 
service. 

With the combat organizations, we 
have the dental service for duty with the 
field forces. There are two cavalry di- 
visions, twenty-seven infantry divisions 
and four armored divisions. Many other 
miscellaneous tactical units are provided 
in large numbers, such as general serv- 
ice engineer regiments, antiaircraft regi- 
ments, mountain artillery and chemical 
warfare units. Each of these organiza- 
tions has its quota of dental officers, who 
serve with the regiments during the 
training period and in combat. 

The equipment for all these installa- 
tions and units has been carefully 
selected. Hospitals and clinics are sup- 
plied with excellent chairs, units, lights, 
X-ray machines, electric sterilizers and 
all other modern facilities of recent de- 


*From the office of the Surgeon General 
of the Army. 


sign, together with instruments and sup- . 
plies common in all modern dental 
offices today. The field equipment is en- 
tirely new. Instead of the old field den- 
tal outfits of World War days, which 
consisted of five pieces of baggage, the 
new field outfit is all contained in one 
trunk, the total weight of which is 165 
pounds. The dental laboratories are 
complete in every detail and provide 
facilities for replacements of the highest 
quality. The finest types of partial and 
full dentures, using gold or vitallium 
when necessary, and vulcanite or acrylic 
denture base material as indicated, are 
available in the dental service. 

The training of dental personnel is 
important. Five general hospitals pro- 
vide facilities for the special training of 
selected reserve officers for duty as chief 
clinicians, prosthetists and oral surgeons 
for assignment to hospitals and clinics. 
The Army Dental School is the dom- 
inating influence in the professional 
training of the dental officers. The need 
for this training becomes apparent when 
one recognizes the demand for the com- 
plete development of the policy for den- 
tal service. Standard methods for mod- 
ern dentistry, as taught at the Army 
Dental School and applied in the 
general hospitals and clinics, will rule. 
Dental service for military personnel 
places a great responsibility upon both 
those who formulate the policy and the 
many who make that policy effective. 
Regulations provide that : 


Dental attendance for all military per- 
sonnel will be confined to the treatment of 
emergency cases, infectious conditions, and 
the restoration of carious teeth with amal- 
gam, silicate, or cement fillings. . . . Re- 
placement of missing teeth will not be made 
except when teeth are damaged or lost in 
the performance of duty, while engaged in 
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athletic games, or as a necessary part of 
treatment. Such replacements will be the 
standard type of partial or full dentures pro- 
vided for military personnel. 

To carry out such a program for the 
large army now mobilizing, it is neces- 
sary to secure many hundreds of skilled 
dental assistants, laboratory technicians 
and dental hygienists. Chair assistants 
and laboratory technicians require spe- 
cial training for the exacting service de- 
manded. Men with suitable qualifica- 
tions are assigned to the dental service 
for training when inducted and are sent 
to the medical replacement centers. 
Those with acceptable laboratory experi- 
ence are then sent to the special training 
schools for dental technicians at the gen- 
eral hospitals. Upon completion of their 
training, they are assigned to the camp 
dental laboratories. Of course, they will 
work under the immediate supervision 
of a dental officer especially trained in 
Army prosthesis. In accordance with 
the dental policy, a dental officer is in 
charge of the dental laboratory. Pro- 
visions have been made for an allowance 
of 148 dental hygienists, all of whom 
must have civil service status. X-ray 
technicians for each dental clinic will be 
trained at the general hospitals and the 
Army Dental School. 

We not only must furnish adequate 
clinical facilities in every camp, but we 
must also provide the training of dental 
personnel in the tactical or combat units. 
Because of the different functions and 
responsibilities of the dental personnel in 
the camps, we have provided War De- 
partment directives which definitely 
separate the two groups, those in the 
hospitals and clinics from those with the 
combat units. While in camps, the regi- 
mental dental officers limit their actual 
dental service to daily sick call, treat- 
ment of limited emergency cases and 
examination of all the men of the unit. 
The remainder of their time is devoted 
to training in a ‘variety of medical and 
tactical subjects. This is revealed in the 
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following quotation taken from instruc- 
tions issued to dental officers : 


Dental service at regimental and separate 
battalion dispensaries and aid stations will 
consist of emergency service and dental sur- 
veys in the tactical units to which the dis- 
pensaries are attached and will be provided 
by dental officers attached to the regiment 
or separate battalion. Definitive treatment, 
serious extractions, and treatment which de- 
mands extensive dental equipment will be 
provided in camp or hospital dental clinics 
and will be under the control of the Corps 
Area Service Command. Dental officers of 
the tactical units will receive training in 
medical tactics as auxiliary medical officers 
and in emergency treatment of jaw casualties 
in their respective units. Technical instruc- 
tion in more extensive definitive dental 
treatment will be provided in the camp or 
hospital dental clinics. Training activities 
in medical tactics and functions of the regi- 
mental and separate battalions will be under 
the direction of the division or unit surgeon. 
Technical training in camp or hospital den- 
tal clinics will be under the direction of the 
camp or station surgeon. 


The scope of the dental service in 
camps, clinics and hospitals will meet 
the most exacting demands for any mili- 
tary unit and should receive the hearty 
commendation of the dental profession. 
The end-results can be measured by the 
honest efforts of the thousands of den- 
tists who are called to serve. 

Unlike the days of 1917-1919, the 
dental service is provided with an effi- 
cient administrative set up. A large and 
busy group constitute the dental division 
in the Surgeon General’s office. This 
office develops and coordinates all dental 
activities in the Army, and it is here that 
the policy for the dental service is de- 
veloped. Matters of direct policy are all 
subject to approval by ‘the Surgeon 
General and the War Department. The 
activities of the dental division are also 
concerned with the problems connected 
with personnel, professional matters, 
supply, clinics, plans and training, sta- 
tistics, etc. Contact with the dental serv- 
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ice in the field is made through the 
corps area surgeons to the corps area 
dental surgeons. The former are respon- 
sible for the dental service in their re- 
spective areas. Through the camp 
surgeons, they contact the dental services 
in their camps, the camp dental surgeons 
making the dental policy effective in 
every installation. This assures the den- 
tal supervision so essential to guarantee 
an adequate and efficient dental service 
throughout the entire Army. From the 
War Department on down to the small- 
est dental clinic, all the possibilities for 
the fullest development of the dental 
service depend on the sound develop- 
ment of dental activities by the senior 
dental officers in charge. The plans for 
the dental clinics have all been devel- 
oped by the dental division in the Sur- 
geon General’s office. The selection of 
supplies and equipment has been made 
by the same agency. The plans for 
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training have been developed through 
the coordinated efforts of the Army 
Dental School, the dental division and 
related agencies within the Surgeon 
General’s office. The selection of person- 
nel for key positions has been made by 
the personnel section of the dental divi- 
sion, through the assistance of the corps 
area dental officers. The preparation of 
many articles for publication has been 
accomplished by experienced dental 
officers in special fields. Lectures, mate- 
rial for clinics and demonstrations, 
photographs and lantern slides have been 
prepared for presentation in connection 
with the many training courses provided 
for training centers and special schools. 
In all these activities, there has always 
been evidenced on the part of every den- 
tal officer a great desire to make the 
entire dental program a complete and 
efficient one, in keeping with our ex- 
panding dental service. 


CHICAGO DENTAL SOCIETY ESSAY AWARD 


Casu prizes totaling $500 for the best 
two essays on dental subjects are offered 
by the Chicago Dental Society, the win- 
ners to present their essays at the open- 
ing general session of the 1942 Mid- 
winter Meeting. The first award of- 


fered is $300, the second, $200. The 
meeting will be held at the Palmer House 
February 23, 24, 25 and 26. The pur- 
pose of this competition is to encourage 
scientific research and investigation in 
dentistry. 


RULES 

Eligibility to Apply for Participation. 
—Any American Dental Association 
member or other person of scientific at- 
tainment affiliated with a recognized 
institution in the dental field shall be 
eligible to apply for permission to enter 
the competition. The Chicago Dental 
Society, through its duly appointed 
committe, shall pass upon the qualifica- 


tions of applicants. Application forms 
can be secured on written request to the 
Chicago Dental Society, 30 North 
Michigan Ave., Chicago. 

Character of Essays.—Each essay sub- 
mitted must represent an original investi- 
gation and contain some significant new 
material of value to dentistry. 

Presentation of Winning Essays.—The 
authors of the two winning essays will 
be invited to present them at the open- 
ing general session of the Midwinter 
Meeting, it being understood that, ir- 
respective of the number of coauthors 
or collaborators, only one shall be in- 
vited. The expenses of the winner will 
be paid by the Chicago Dental Society 
on the same basis as regularly invited 
Midwinter Meeting essayists. 

Ownership and Publication—The two 
winning essays are to become the prop- 
erty of the Chicago Dental Society and 
will be published in the most advan- 
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tageous manner. All other essays will be 
returned to their respective authors. 
Final Date for Acceptance of Entries 
and Future Policy.—No essays will be 
considered for this competition unless 
submitted to the society on or before 
December 31, 1941. It is proposed that 
this award shall be offered annually 


hereafter. Therefore, beginning with 
the 1943 competition, essays must be 
submitted not later than the November 
I preceding. 

All inquiries pertaining to the compe- 
tition should be addressed te the society 
at its offices, 30 North Michigan Ave., 
Chicago. 


PERIODONTIA RESEARCH 


Tue Periodontia Department of New 
York University College of Dentistry 
cordially invites each investigator in the 
field of periodontal disease who has pub- 
lished a paper or papers containing the 
results of either laboratory research or 
clinical observations which bear directly 
or indirectly upon the etiology or treat- 
ment of periodontal disease in man or 
animals to (1) submit a summary of 
those of his papers which he deems his 
basic contributions to this field and 
which he considers to be in agreement 
with his present thinking, or with his 
experience and thinking up to a time 
specified by him; (2) cite the time and 
place of appearance of the paper or 
papers that contain such basic findings, 
and (3) enclose any additional statement 
that may seem necessary to him to so 


amend the foregoing statements that 
they more accurately reflect his present 
opinions. 

These summaries will, therefore, con- 
tain only present opinions, rather than 
the total results of each worker’s en- 
deavors, which may include errors, 
duplications, altered viewpoints, etc. 
The compilations of such summaries, 
which will contain the essence of each 
investigator’s present thinking, will then 
be published in book form and _ will, 
therefore, not be a series of abstracts of 
papers on either the etiology or the treat- 
ment of periodontal disease. 

The summary should be in our hands 
not later than March 15, 1942. 

New York University, 
College of Dentistry, 
209 E. 23d St., New York, N. Y. 


THE AMERICAN BOARD OF ORTHODONTICS 


CertiFicaTes of qualification were 
granted to the following orthodontists 
by the American Board of Orthodontics 
in 1941: 

F. Copeland Shelden, Kansas City, 
Mo. 

E. Allen Bishop, Seattle, Wash. 

Louis Braun, Detroit, Mich. 

James A. Burrill, Chicago, IIl. 

Burl Francis Dewel, Evanston, III. 

P. M. Dunn, Minneapolis, Minn. 

Meyer Eggnatz; Baltimore, Md. 

Bercu Fischer, New York, N. Y. 

James W. Ford, Chicago, III. 


Samuel Hemley, New York, N. Y. 
William C. Keller, New York, N. Y. 
Ruben E. Olson, Wichita, Kan. 
William A. Pearson, Norfolk, Va. 
Franklin A. Squires, White Plains, 
N. Y. 
Alexander Sved, New York, N. Y. 
R. F. Thompson, Washington, D. C. 
M. Bagley Walker, Norfolk, Va. 
Willis Hull Murphey, Fort Worth, 
Texas. 
BERNARD G. DEVriES, Secretary, 
Medical Arts Bldg., 
Minneapolis, Minn. 
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OBITUARIES 


TRIM HOUSTON, D.D.S. 
(1875-1941) 


Trim Houston died June 1, 1941, at 
the Physicians and Surgeons Hospital, 
Corsicana, Texas, after a major opera- 
tion. He was born at Petersburg, Tenn., 
July 15, 1875. The family moved to 
Texas when he was about g years of age. 
His father, B. F. Houston, was one of 
the pioneer eye, ear, nose and throat 
specialists of Texas. 

Dr. Houston received his dental edu- 
cation at the University of Tennessee, 
which was at that time in Nashville. He 
graduated in 1895 and returned to Cor- 
sicana, where he spent his entire pro- 
fessional life. At various times, he took 
special postgraduate work at Vanderbilt 
and at Northwestern University. He was 
a member of the Sixth District, Texas 
Dental Society and the American Den- 
tal Association; a former chairman of 
the membership committee of the Texas 
Denial Society and, at the time of his 
death, a member of the Twelfth District 
Membership Committee of the Amer- 
ican Dental Association. In 1927, he was 
chosen president of the Texas Dental 
Society. From 1934 through 1936, he 
served as chairman of the Texas Dental 
Society Membership Committee, labor- 
ing diligently at his task and being re- 
warded by an increase in membership of 
more than 500, giving the society an 
impetus the effects of which are still evi- 
dent. 

Aside from his devotion to his family 
and love of his profession, Dr. Houston’s 
chief interest was in the dental welfare 
of the children of the I O O F Home, 
located in Corsicana. He took over this 
work in 1907 and, throughout the years, 
it was largely a labor of love. He was 
interested in welfare work and devised 
many original methods of care, adminis- 
tration and diet in the I O O F institu- 


tion, in the meantime carrying on a 
lively correspondence with dentists 
throughout the world engaged in similar 
work. 

At the time of his death, he was busily 
engaged in compiling some records of 
the institution for the Committee on 
Economics of the American Dental Asso- 
cition, this institution being selected as 
one of the three in the United States 


TRIM HOUSTON 


that had always had a sound dental pro- 
gram. 

Organized dentistry had no stauncher 
advocate, and, in the course of forty- 
five years of a busy and active practice, 
he lived to see some of his most cher- 
ished dreams come true. 

Dr. Houston is survived by his wife 
and four daughters, Mrs. R. E. O’Berry, 
Mrs. C. N. Weakly, Mrs. Nat Burr and 
Miss Edith Houston. 

Harry 
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DEATHS 


Apams, Franxun S., Waterville, Kan.; Bal- 
timore College of Dental Surgery, 1899; 
died June 16. 

ALEXANDER, A va, Litchfield, IIL; 
Indiana University School of Dentistry, 
1888; died July 24; aged 76. 

Barp, ALEXANDER E., Tucson, Ariz.; Uni- 
versity of Pittsburgh, School of Dentistry, 
1903; died August 20; aged 6r. 

Beurens, F. C., Gillespie, Ill.; Missouri 
Dental College, 1901; died recently; aged 
62. 

Browninc, Ernest W., Lenox, Iowa; State 
University of Iowa College of Dentistry, 
1900; died July 16; aged 69. 

Bucxtey, J., Chicago, IIl.; 
western University Dental School, 
died July 31; aged 64. 

Drxon, Frank L., Rock Valley, Iowa; North- 
western University Dental School, 1905; 
died July 20; aged 58. 

Drew, Ernest Dantet, Livingston, Texas; 
died July 28; aged 67. 

Dunnam, O. A., Manchester, Iowa; State 
University of Iowa College of Dentistry, 
1886; died June 9; aged 88. 

Ecxuarpt, Georce F., Austin, Texas; Tulane 
University School of Dentistry, 1902; died 
September 2; aged 62. 

GREENBERG, Rosert W., York, N. Y.; 
New York College of Dentistry, 1905; 
died July 29. 

Harmke, Cart W., Chicago, IIl.; North- 
western University Dental School, 1924; 
died July 6; aged 38. 

Harris, Sep A., Snyder, Texas; Northwest- 
ern University Dental School, 1902; died 
August 2. 

Hocxasout, Gravity, Iowa; died 
June 6; aged 72. 

Houimes, Joun M., Pittsburgh, Pa.; Univer- 
sity of Pittsburgh School of Dentistry, 
1900; died October 6. 

Humpurey, Gienn H., Ames, Iowa; Stato 
University of Iowa College of Dentistry, 
1914; died June 27; aged 49. 

Jericuo, Davis, Mount 
Iowa, formerly of Moline, IIL; 
western University Dental School, 
died June 3; aged 49. 
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Lockxuart, James L., San Antonio, Texas; 
Baylor University College of Dentistry, 
1925; died August 29; aged 4o. 

Locke, Seon, Springer, N. M.; Western Den- 
tal College, 1898; died September 10. 
McLean, Ricuarp W., Bloomington, IIL; 
Chicago College of Dental Surgery, 1917; 

died August 14; aged 48. 

McManus, Henry, Washington, 
formerly of Hartford, Conn.; Temple 
University School of Dentistry, 1890; 
died August 10; aged 73. 

Manoney, Epwarp, Little Rock, Ark; 
Vanderbilt University School of Dentis- 
try, 1918; died April 13. 

Makin, Barney E., Youngstown, Ohio; 
Western Reserve University School of 
Dentistry, 1918; died March 21. 

Riester, Paut H., Pittsburgh, Pa.; Univer- 
sity of Pittsburgh Dental School, 1926; 
died August 20; aged 37. 

Suaw, W. A., Belleville, Kan.; died recently; 
aged 64. 

Stewart, Larayetre A., Sullivan, Ind.; 
Indiana University School of Dentistry, 
1888; died August 2; aged 77. 

Stone, D., Sandersville, Ga.; Southern Den- 
tal College, 1915; died June 18; aged 55. 

Swanson, Epwarp, Captain, Dental Corps, 
Portland, Ore.; North Pacific College of 
Oregon, 1933; died August 3; aged 32. 

Titus, Harry W., Eugene, Ore.; North Pa- 
cific College of Oregon School of Den- 
tistry, 1917; died July 29; aged 47. 

VeETTER, Cuartes, New York, N. Y.; New 
York College of Dentistry, 1896; died 
August 28. 

Warp, Grirry Go.pinc, Oelwein, Iowa; 
University of Michigan School of Den- 
tistry, 1907; died July 7; aged 57. 

WestTFALL, GreorcE, Carlsbad, N. M.; Wash- 
ington University School of Dentistry, 
1917; died August 28. 

Wueeter, Irvine L., Traverse City, Mich.; 
University of Michigan School of Dentis- 
try, 1905; died June 21. 

Younc, JosepH LeRoy, Muscatine, Iowa; 
State University of Iowa College of Den- 
tistry, 1905; died July 8; aged 60. 
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INCIDENTS OF PRACTICE 


Operation for Removal of left second bicuspid to the third molar area. 
Radicular Cyst The apices of the second bicuspid and sec- 


ond molar area were in close proximity to 

By Revsin Setpiv, D.D.S., New York, the cyst. These two teeth were still vital, 
N. Y. as were the other teeth on this side. 

History—A woman aged 35, white, in O peration.—Anesthesia of the left mandi- 

good health, complained of a small swelling ble was induced by an inferior alveolar 


Fig. 1.—Preoperative film, taken February 6, 1939. 


Fig. 2.—Postoperative film, taken March 24, 1939. 


of the left mandible accompanied by slight block with 2.5 cc. of monocaine, supple- 
tenderness. A lateral roentgenogram re- mented by buccal infiltration. 
vealed a large cystic area extending from the A vertical incision from the interproximal 
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space anteriorly from the first bicuspid and 
down to the mucobuccal fold, and a hori- 
zontal incision from the anterior aspect of 
the first bicuspid along the necks of the 
teeth to the third molar, were made. A 
mucoperiosteal flap was deflected and the 
buccal surface of the mandible exposed. 
Extreme care was necessary to avoid injury 
to the mental nerve. 

An opening in the bone was made with 
hand chisels and rongeurs, directly laterally 
from the cyst, between and below the second 
bicuspid and second molar teeth. The open- 
ing was seven-eighths inch in diameter. 

The cyst was opened and its contents 
aspirated. The deflated cyst was then care- 
fully pealed out in toto. Special care was 
taken to avoid injury to the apices of the 
bicuspid and molar involved and to the 
contents of the inferior alveolar canal which 
lay exposed just under the cyst wall. 

The bone cavity left by the removal of 
the cyst was painted with a 1 per cent 
aqueous solution of acriviolet. The flap was 
then sutured in place. 

Outcome.—Two days later, there was 
moderate swelling, with tenderness, but no 
pain. There was some numbness in the re- 
gion of the mental foramen and of the lip. 
The sutures were removed five days after 
operation. Postoperative x-ray films over 
a period of one year showed the cyst cavity 
filling in. The last x-ray film showed almost 
complete regeneration of the bone destroyed 
by the cyst. The numbness of the lip dis- 
appeared after several months. All teeth 
were found to be vital one year after opera- 
tion. 


122 East Forty-Second Street. 


Fig. 3.—Postoperative film, taken February 29, 1940. 


Conserving Mercury 
By Louis M. Fieiscu, D.D.S., Topeka, 
Kan. 


Mercury has been placed on the priority 
list of defense materials and should be con- 
served if the best interests of national defense 
are to be served. 

A few years ago, I read an article con- 
cerning the habit many dentists have of ex- 
pressing excess mercury from amalgam on 
to the floor. The article suggested that this 
practice could be dangerous to the health 
of the dentist. The accumulated mercury 
on the floor gradually assumes the form of 
dust and this can be inhaled. The theory 
was that the continuous exposure to the 
mercury dust might be harmful to the 
health of the dentist. 

This article impressed me to the extent 
that thereafter I had my assistant express 
the excess mercury from amalgam into the 
lavatory. I was surprised at the amount of 
mercury that accumulated in the trap. The 
last time that the trap was cleaned, I re- 
covered 1 pound of scrap mercury, approxi- 
mately a two-year accumulation. It would 
be well to have the janitor remove the trap 
and clean it and then remove the trap at 
six-month intervals to remove scrap mercury. 
Conserving mercury in this manner can be 
beneficial to health, purse and nation. 


504 Central Building. 


Supernumerary Molars 
By Epwin V. Erne, D.M.D., Waterbury, 
Conn. 
A MAN, aged 35, had a supernumerary 
tooth on the upper right side (Fig. 1), 
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posteriorly from the third molar, and, in the 
lower jaw on the same side, the third molar 
was half again as large as the first or second 
molars and had three roots. (Fig. 2.) 
Whether the latter case resulted from fusion 


Fig. 2.—Third molar showing three roots. 


of a normal third molar with a super- 
numerary tooth, I do not know. The third 
molars on the opposite side were normal. 


Waterbury National Bank Building. 


Abrasive Markings on Teeth 
By Joun A. Hiccrns, D.D.S., Blue Island, 
Ill. 


PaTIENTS sometimes present abrasive 
markings on one or more teeth, usually in 
the buccogingival area of the lower cuspids 
and bicuspids, but occasionally on the 
buccogingival surfaces of other teeth. 

Upon inquiry, the patient usually states 
that he uses a hard bristle toothbrush with 
some form of toothpaste, toothpowder, soap, 
sodium bicarbonate (baking soda) mouth- 
washes and salt or salt dissolved in water. 
The brushing in all cases is carried out with 
a horizontal motion. 

The possibility that there are abrasive 
ingredients in toothpaste, toothpowder, etc., 
is recognized, but to find abrasive markings 
on teeth cleaned with the cleansing ingredi- 
ents dissolved in water or other liquid 
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vehicle meant that the toothpowders or 
toothpastes were not alone at fault. 

A patient whose mind was set on the 
extraction of his teeth was finally convinced 
that he could retain his own teeth for sev- 
eral years at least, and the teeth were scaled 
and cleaned. The patient was now instructed 
to get an extra hard bristle brush and use 
it with a liquid mouthwash or salt dissolved 
in water. Instructions were given to brush 


Abrasive markings on teeth from brushing 
agents and technic. 


the anterior teeth, especially, with a hori- 
zontal movement and the posterior teeth 
with a vertical movement; i.e., brushing 
down on the upper teeth and up on the lower 
teeth. After eight years of observation, the 
anterior teeth were roentgenographed and 
extracted. The roentgenograms show marked 
abrasion. At the same time, the posterior 
teeth showed no noticeable changes. 

This would now seem to indicate that 
the type of toothbrushes used and the direc- 
tion of brushing has much to do with tooth 
abrasion. Toothpaste, toothpowders or other 
cleansing agents play only a minor part in 
tooth abrasion if proper directions for 
brushing the teeth are followed. 

13037 Western Avenue. 


Third Molar Devoid of Dentin 
and Cementum 
By C. M. Sresner, D.D.S., Laramie, Wyo. 


In the regular routine of bitewing exam- 
ination of a man, aged 21, I noticed an 
abnormal condition of the right third molar. 
Further x-ray examination of the area 
proved that there was no dentin or cemen- 
tum present. The tooth appeared normal in 
comparison with the other molars. There 


| 
| 
Fig. 1.—Supernumerary tooth. 
ex- 
on 
this 
alth 
ury 
of 
ory 
the 
the 
ent 
ess 
the 
of 
The 
re- 
uld 
rap 
at 
ry. 
| 
Ty, 
ary 
1), 


were no breaks in the enamel cap and the 
tooth appeared to be firm in its socket. 
Conditions similar to this have been de- 
scribed as “pink tooth,” but little reference 
to such conditions can be found. I have 
been informed that a tumorous condition 
had probably destroyed all of the body of 
the tooth, leaving only the enamel intact. 
In the accompanying roentgenogram, the 


Third molar devoid of dentin and cemen- 
tum. 
denser area of alveolar bone in the outline 
of what might have been the root is evident. 
Apparently, under the enamel cap, there is 
only pulpal or tumorous tissue. 


207 Roach Building. 


Upper Supernumerary Un- 
erupted Central Incisors: 
Report of Case 


By Matruew Lozirr, B.S., D.D.S., New 

York, N. Y. 

A ort, aged 8, with both of the upper 
permanent central incisors apparently miss- 
ing, gave a history of loss of the upper 
deciduous central incisors about a year and 
a half previously. 

Figure 1 shows both permanent central 
incisors, with almost fully developed roots, 
completely unerupted and overlapping the 
roots of the respective lateral incisors. The 
permanent central incisors are in turn partly 
and respectively overlapped from the buccal 
aspect by two supernumerary teeth with 
only partly formed roots. The supernu- 
merary teeth, which are shaped like central 
incisors, are found in a somewhat more 
mesial position in relation to the perma- 
nent central incisors. 

Under procaine anesthesia, the supernu- 
merary teeth were removed, with care not 
to disturb the permanent central incisors, 
which were apparently prevented from nor- 
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mal eruption by the overlapping of the 
supernumeraries. 

Further corrective treatment by ortho- 
dontic means may be instituted at some 
later time. 


ro 


Figure 2. 


Figure 2 shows the condition immediately th 
after operation; Figure 3, a year later. 
369 East One Hundred Forty-Ninth Street. Jo 
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QUESTIONS AND ANSWERS 


The answers here published have been prepared by competent authorities, but do 
not, however, represent the opinion of the American Dental Association as an 
organization or of any other official bodies unless specifically stated in the reply. 


DENS-IN-DENTE 


To the Editor: A boy, aged 10, developed 
an abscess above the lateral incisor, which 
was partly erupted. There was no pain and 
no soreness of the tooth, but considerable 
swelling. I lanced the abscess, getting con- 
siderable pus, and made a roentgenogram 
(Fig. 1, A) the third day, then waited ten 
days. The condition seemed to be clearing 
up. I took a second roentgenogram (Fig. 1, 
B), waited two weeks, and then took a third 


abnormally deep pits lined with enamel 
are called dens-in-dente (tooth within a 
tooth). Often, these deep lingual pits 


/ 


are not completely closed, a minute 
opening being left from the surface of 
the tooth into the pulp chamber. In 
such cases, the pulp of the tooth be- 
comes infected and dies shortly after the 
tooth erupts. Apparently, that is what 
happened in this case. 


A minute ex- 


Figure 1. 


roentgenogram (Fig. 1, C). Tooth tests 
showed the tooth to be vital, but the mesial 
one-fourth of the tooth was discolored. 
Roentgenograms showed the fusing of an 
extra tooth. What caused the abscess, and 
what can we expect from this? 
E. H. Hickman, D.D.S., Arcola, Ill. 


ANSWER 

The case submitted by Dr. Hickman is 
an unusual and interesting one. The 
roentgenograms indicate that the anom- 
aly is a fusion of a normal lateral in- 
cisor and a supernumerary tooth which 
has a deep invagination of enamel on 
the lingual aspect. Teeth with such 
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posure through the lingual pit of the 
supernumerary tooth resulted in infec- 
tion of the pulp and an acute alveolar 
abscess developed. As the pulp of the 
normal lateral incisor was not affected, 
it remained vital and responded normally 
to pulpal tests. 

The treatment of choice seems to be 
to attempt root-canal therapy in the 
supernumerary tooth with the hope that 
the fused tooth may be held in position, 
at least until the patient is old enough 
to have a fixed bridge placed. As the 
two teeth are firmly fused together, re- 
moval of the supernumerary tooth alone 
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‘is impractical. If root-canal therapy 
fails, extraction of the fused tooth is 
indicated, followed by construction of 
some sort of an appliance to preserve the 
space and answer the demand of 
esthetics. 

M. H. 


IRRITATION CAUSED BY PULP STONE 


To the Editor: On March 27, 1941, a 
young married man, of about 30 years, came 
to my office. The right side of his face was 
quite swollen and he was suffering severe 
pain. Following is the history of the case, 
as he gave it to me. 

Three weeks previously to his coming to 
my office, his lower right. jaw began to swell, 
accompanied by pain. He went to a den- 
tist, who, after examination and making an 
x-ray picture of the area, referred the pa- 
tient to a physician, as he thought this con- 


Figure 1. 


dition belonged to the medical field. He 
went to a physician, who suggested hot 
compresses and prescribed a narcotic to 
relieve the pain. The condition became more 
aggravated, so the physician suggested that 
the patient see an eye specialist, as the 
trouble might be caused by an eye condi- 
tion. 

The eye specialist told him that his eyes 
were perfect, and sent him to a radiolo- 
gist to have a lateral x-ray film taken. 
The patient went to an x-ray specialist, had 
a roentgenogram made and was referred 
back to the physician for diagnosis. The pa- 
tient continued to suffer severe pain and the 
swelling continued. The physician lanced 
the outside of the cheek, but drew nothing 
but blood; and the narcotics were continued. 
All this occurred within a period of about 
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three weeks. When the patient asked what 
the final outcome might be, the physician ad- 
mitted that there was nothing more he could 
do for the patient. Then the patient con- 
sulted me. 

My temporary clinical diagnosis pointed 
to the lower right second molar tooth. After 
taking a number of x-ray films of that area, 
I noticed a large pulp stone in the chamber 
of the tooth and it seemed to me that there 
might be a possible rarefaction of the distal 
root of the molar. The swelling on the lower 
jaw was very hard, and the tissues inside, 
between the cheek and the bone, were soft, 
and looked to me as if an incision on that 
area might bring pus. I incised the soft tissue 
and drew quite a bit of pus and the patient 
was relieved of pain at once. I then placed 
a drain of iodoform gauze in the opening 
and instructed the patient to use an ice bag 
externally, alternating one and. a half hours 
on and one-half hour off throughout the day 
until bed time. I also prescribed a hot 


Figure 2. 


mouthwash. I saw the patient daily for a 
period of two weeks, changing the drain each 
day, and I advised that the ice treatment and 
the hot mouthwash be used as often as pos- 
sible. The patient was getting better each 
day, the swelling becoming less, and the pain 
disappeared at the beginning of my treat- 
ment. The opening which I had made— 
about one and a half inches in length—kept 
closing up every day, and within two weeks 
was entirely closed. 

I saw the patient a number of times after 
that. The swelling had disappeared entirely 
and the face was normal. I took two x-ray 
pictures of the area again (Figs. 1 and 2). 
The last one, April-29, 1941 (Fig. 2), looks 
normal except for the pulp stone. I saw the 
patient last on May 17, 1941, and everything 
seemed normal. 
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My diagnosis is this: I believe that the 
irritation produced by the pulp stone upon 
the pulp caused rarefaction of the distal root, 
and this in turn caused the whole trouble. I 
also believe that the tooth should be ex- 
tracted. 

Will you kindly give me your opinion of 
the case? 

David S. Robinson, D.D.S., 
Newburgh, N. Y. 


ANSWER 


Kronfeld states (“Histopathology of 
the Teeth and Their Supporting Struc- 
tures,” second edition, page 94) that 
pulp stones never cause pulp inflamma- 
tion, and suggests that, in clinical prac- 
tice, it is wise to study and analyze all 
circumstances most carefully and rule 
out all other possible causes for pain and 
inflammation before condemning pulp 
stones. Pulp stones can be found in such 
a high percentage of adult teeth which 
show no sign of trouble that it would 
indeed be rare to have the pathologic 
condition described in the case above 
result from a pulp stone. 

Before advising extraction of any 
teeth, it would be worth while to deter- 
mine the reaction of the pulp of the 
second and third molars to thermal and 
electrical shock. If either tooth fails to 
respond to the pulp test, extraction is 
probably indicated, although root canal 
therapy might be attempted. If both 
teeth respond in normal manner to all 
tests, the case should be studied further. 
Lateral head plates should be obtained 
and careful examination be made of the 
tissues involved. The symptoms described 
above could be produced by an acute 
alveolar abscess in the lower right molar 
region following death of the pulp (be- 
cause of trauma or some other condi- 
tion) which had been allowed to localize. 
Incision and drainage in such cases result 
in satisfactory healing. Apparently, this 
treatment gave satisfactory results for 
Dr. Robinson, but the condition might 
recur if the cause was not removed. 


M. H. 
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PYORRHEA ALVEOLARIS 


To the Editor: What is the cause of pyor- 
rhea alveolaris? In a fairly well-advanced 
case with recession of the jawbone, but with 
no dental or gingival symptoms, is there any 
local treatment or general treatment that 
might arrest the progress of the disease? Are 
calcium and vitamin D of any avail? 


M. D. 


ANSWER 

As a rule, pyorrhea alveolaris is caused 
by gingival irritation, either mechanical 
or bacterial (usually both) and, in some 
instances, by excessive occlusal stress—in 
a word, oral sepsis and loss of occlusal 
balance. In some cases, and possibly to 
some extent in all, a systemic complica- 
tion is present. In most instances, this 
acts chiefly as a predisposing factor, 
which can usually be overcome by proper 
attention to local conditions, as a result 
of which the local irritating factors are 
kept under control. 

Treatment in these cases is almost en- 
tirely local. Without it, no amount of 
medication or dietetic measures will be 
of avail, though it is desirable that they 
be considered, as should a careful physi- 
cal examination. In advanced cases, such 
as the one referred to, in which there is 
excessive loss of alveolar support, surgical 
measures are indicated, notwithstanding 
the statement to the contrary appearing 
in the Journal of the American Medical 
Association, June 14, 1941. 

The absence of gingival symptoms re- 
ferred to in this case is a matter of no 
real significance. The important thing is 
the loss of alveolar support and the prob- 
able creation of deep pockets. Elimina- 
tion of these pockets by resection, estab- 
lishment of oral hygiene and balancing 
of occlusion would appear to be the 
proper treatment. If the teeth are rea- 
sonably firm, the prognosis following 
such treatment would be good. Attention 
should be given to diet and to such other 
treatment as might be indicated by a 
physical examination. The important 
thing, however, in this case, as in all 
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cases of pyorrhea, is the local treatment. 
When this is carefully carried out and all 
local factors are taken into consideration, 
the results, as a rule, are highly satis- 
factory. 

Arthur H. Merritt, New York, N. Y. 


CONTROL OF HEMORRHAGE 
To the Editor: We have recently had a 
hemophiliac as a patient. Following tooth 
extraction, there was considerable hemor- 
rhage. Pressure, adrenalin chloride, throm- 
boplastin and Monsel’s salt were applied, 
with unfavorable results. It finally occurred 
to me that since human muscle is used to 
control hemorrhage in brain surgery, it may 
well be used in oral surgery. This was done 
by suturing a fresh piece of muscle, obtained 
from the operating room during a laparot- 
omy, in the tooth socket. Hemostasis re- 
sulted. The result was very interesting and 
calls for further experimentation. I am well 
aware that muscle has been used, but the 
actual use of fresh human tissue is something 
new to me. The literature available to me 
is void of such a procedure. Can you en- 

lighten me in any way regarding it? 

Alfred T. Joseph, D.M.D., 

Boston, Mass. 


ANSWER 

The procedure of “muscle stamping” 
has been carried on for many years, and, 
although it is a procedure used rather 
frequently in persistent bleeding, there is 
little in the literature on the subject. The 
prompt action taken in an emergency 
such as existed in this particular case is 
commendable, but it is doubtful whether 
the procedure could be adopted for gen- 
eral use because of the danger of trans- 
mitting infection from one patient to an- 
other. Years ago, surgeons sometimes 
saturated a piece of cotton with their 
own blood and placed it over a wound, 
but they received much criticism for 
their heroic efforts. 
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Warbasse writes, in his book on sur- 
gical treatment, printed in 1918, “The 
local application of muscle, fascia, or 
fat will check bleeding in parenchyma- 
tous organs. Muscle is not effective 
[meaning that muscle of itself is not ef- 
fective]. Bleeding from the liver, kidney, 
spleen or prostate is quickly checked by 
snipping off a piece of muscle in the 
adjacent wound and pressing it upon 
the bleeding surface. The transplanted 
tissue may be sewed in place to cover 
the bleeding area. 

“In operating on the brain, bleeding 
often may be controlled by snipping off 
a bit of temporal or occipital muscle and 
placing it on the bleeding point.” 

Under the heading “blood serum or 
blood,” Warbasse states: “The use of 
blood serum of another person applied 
at the bleeding point hastens coagula- 
tion. 

“The surgeon in emergency may test 
this in the presence of a hemophilic 


wound, by making a small wound in 
himself and allowing the blood to drop 


into the wound of the patient. The 
cessation of bleeding is marvelously 
prompt. In hemorrhage of the new born 
and hemophilia these expedients are 
most useful.” 

“Muscle stamping” is done by using 
muscle from the patient. A publication 
on this subject would be most interest- 
ing, especially if it were to include the 
history of the procedure, which un- 
doubtedly goes back to “folklore medi- 
cine” and might include the story of 
why people place beef on a black eye, 
etc. The scientific explanation would be 
most enlightening. 

It is doubtful whether the articles 
printed on the subject will appear, in 
detail, in the books and periodicals of 
the average medical libraries. 

C. W. S. 
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Osteitis Fibrosa Localisata 
By Joun L. BREMER 
Ir has been shown that osteitis fibrosa 
emay be caused by a long-continued excess 
of estrogen (female sex hormone), probably 
acting through the parathyroid glands. An 
excess of estrogen that is soon reduced suffi- 
ciently to permit renewed normal growth 
may produce the local cyst. In this case, a 
small portion of mesenchyme, which indi- 
cates the initial stage of the fibrosis, is cut 
off within the bone and there undergoes any 
of the changes found in normal histogenesis, 
especially those leading to fibrous tissue and 
cartilage. This condition was reproduced 
experimentally. Such an enclosed mass 
might be expected to enlarge, erode vessels, 
degenerate and liquefy; giant cells might 
cluster around it as around a foreign 
body; or it might remain dormant for years. 
As an unusual variant of this more solid 
type, the true bone cyst could result from 
the rare combination of a temporary excess 
of estrogen or parathyroid activity with 
chronic internal pressure in a neighboring 
joint or bursa and the resultant entry of a 
diverticulum of either into the bone. At- 
tempts to produce this have not been suc- 
cessful, but the possibility of such a com- 
bination should be considered in attempting 
to explain the origin of human solitary bone 
cyst.—Arch. Path., 32:200-210, August 1941. 
J. Epwarp 


Osteopetrosis: Four Cases in One Family 
By Norman L. Hicinsotuam and Stuart 
F, ALEXANDER 
Tue author presents four cases of osteo- 

petrosis, otherwise known as “marble bones,” 

or Alberg-Schénberg disease, found in one 
family. All four cases present marked man- 
dibular prognathism. The author states: 

“Infections of the bone offer the most serious 

hazard to these patients. In particular, in- 

fections of the jaw are to be dreaded, as 
they are the most dangerous to the life of 
the patient. With changes in the jaw bones, 
there is a malocclusion and spreading of the 
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teeth as well as the basic decrease in the 
blood supply of the bone. These factors 
favor the development of dental infections, 
which spread into the maxilla or mandible. 
The resulting osteomyelitis is most resistant 
and frequently kills the patient.” There is 
marked sclerosis of the cancellous and cor- 
tical bone. The bones may or may not be 
fragile. There is a tendency toward oblit- 
eration of the marrow cavity, with the pos- 
sibility of developing anemia. The roent- 
genogram findings presented with these 
cases show marked sclerosis with almost 
complete loss of cancellous structure. All 
blood chemistry studies have failed to afford 
any characteristic findings. The etiology is 
unknown.—Am. J. Surg., N. S., 53:444, 
September 1941. 
N. S. Summons. 


Practical Control of Dental Caries 

By Joan K. Savace 

THE practical control of dental caries does 
not necessarily involve the discovery of the 
etiology, nor the carrying out of more nu- 
merous operative procedures. The first step 
should aim at the education of the. general 
public to the value of oral hygiene, the 
necessity of an adequate well-balanced diet 
and the desirability of routine dental exam- 
ination. 

Furthermore, the most vulnerable point of 
attack is the education and treatment of the 
child. Preventive work in the child can ex- 
clude much loss of tooth structure later in 
life. Adequate control of this disease in- 
volves not only the oral health, but also the 
general health of the community.—D. J. 
Australia, 13:295, July 1941. 

A. PEARSON. 


Fusospirochetal Disease of the Mouth 

and Its Complications 

By E. Ltoyp WILBuR 

FUSOSPIROCHETAL disease of the mouth is 
discussed from the standpoint of etiology, 
predisposing factors, pathology, diagnosis, 
complications and treatment. 
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A definite etiology for this disease has not 
been established yet. However, the spiro- 
chetes and the fusiform bacilli in constant 
association must be considered as probably 
the causative agents. The chief predisposing 
conditions are blood dyscrasia and vitamin 
deficiency. 

The basic lesion is characterized by ne- 
crosis and ulceration. From the standpoint 
of diagnosis, the disease is relatively easy to 
recognize. Soreness is present quite early. 
Later, inflammatory changes with ulceration 
occur. The odor itself is almost diagnostic, 
and, in conjunction with a smear, will as- 
sure a diagnosis in many cases. 

Complications may occur either by direct 
extension or by way of the blood stream, 
usually the venous channels. 

In mild cases in children, the treatment 
may consist of local applications or nothing 
at all. In more extensive cases, local meas- 
ures together with some systemic treatment 
(arsenicals) are usually most effective.— 
D. J. Australia, 13:320, July 1941. 

A. PEARSON. 


Studies on Masticatory Efficiency: Part 
3: Muscle Strength of Normal and 
Fluorosed Rats 
By Remar F. SocGNnNnaEs 


Ir has been suggested by many investi- 
gators that the mechanical force of mastica- 
tion is an important factor in rat caries 
produced by coarsely ground diets. Incorpo- 
ration of fluorine in these diets is known to 
reduce the caries lesions. Such a condition 
might result from the action of fluorine on 
the muscle function. This possibility was 
examined by measurements of the muscle 
strength of fluorosed and normal rats. No 
remarkable difference was found. The re- 
sults seem to exclude the possibility that the 
inhibitory effect of fluorine in rat caries is 
due to any decrease in muscle strength and 
masticatory force.—Am. J. Orthodontics, 27: 
458, August 1941. 

Finn BrupEvo.p. 


Chronic Hyperplasia or Focal Osteitis 

Fibrosa of the Maxilla 

By E. D. D. Davis 

Tue writer believes focal osteitis leontiasis 
ossea and osteitis deformans to be forms of 
one disease, cause neither by dental or 
nasal sinus sepsis nor traumatism. The ab- 


normal bone is more susceptible to osteo- 
myelitis, necrosis and local secondary sepsis 
than normal bone. The author discusses the 
clinical and laboratory findings associated 
with the disease and compares the lesions 
directly with other lesions involving the 
maxilla, such as osteomas, fibromas and 
cysts. The process is characterized by a 
slow painless enlargement of the alveolar 
process in the molar region of the maxilla. 
Passing forward, it obliterates the canine 
fossa and the whole surface of the maxilla 
is thickened, without signs of inflammation. 
The enlargement is confined to the outer 
surface of the alveolar process and its inner 
surface shows no swelling, in distinction 
from the picture that a tumor or a cyst 
might present.—J. Laryng. & Otol., 56:179, 
May 1941. 
N. S. Summons. 


Calcium and Phosphorus Studies in 
Normal People 
By J. Douctas Rosertson 


A stupy was made of serum calcium, 
serum inorganic phosphorus and serum 
phosphatase in sixty normal persons between 
the ages of 20 and 40, and in fifteen healthy 
persons aged 60 to 78. Serum calcium and 
inorganic phosphorus were not found to be 
significantly different in the two groups. The 
serum phosphatase was slightly raised in the 
older group. 

The influence of a low calcium intake in 
depressing the calcium excretion was investi- 
gated in nine normal subjects. The results 
were compared with 139 similar observations 
from other workers. With a lower calcium 
intake, the daily output was restricted. The 
approximate equilibrium between intake and 
output was reached when the daily intake 
of calcium was 0.44-0.45 gm. for a 70-kg. 
subject.—Lancet, 2:97, July 26, 1941. 

Finn BruDEVoLp. 


Behandling av taender med gangraenost 
sonderfallen pupa (Treatment of 
Teeth with Gangrenous Pulp) 

By Cart Prutz 

Tue results of more than fifteen years’ 
experience in treating gangrenous teeth with 
the Callahan-Johnston method is presented. 

The root canal is cleaned out and sterilized 

with 30-50 per cent sulfuric acid, and sub- 

sequently neutralized with a saturated solu- 
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tion of sodium bicarbonate. Before the fill- 
ing of the root canal is undertaken, the 
canal is dehydrolized with absolute alcohol 
(98.4 per cent). Any excess of alcohol is 
removed with cotton and the canal is filled 
with resin-chloroform, 7 parts to 100. 
Chloropercha is then placed in the canal, 
which is finally plugged with a guttapercha 
point. 

Two hundred fifty cases have been con- 
trolled roentgenographically and clinically 
for at least three years. Sixty-five per cent 
of the treated teeth had one canal, 20 per 
cent two canals and 15 per cent three or 
more canals. Complete regeneration in the 
apical region occurred in 74.4 per cent and 
incomplete regeneration in 15.2 per cent; 
while no changes occurred in 10.4 per cent. 
Of the twenty-six teeth in the last group, 
ten were upper cuspids.—Svensk Tandl. 
Tidskr., 33:193, 1941. 


Finn BruDEvoLp. 


Does Salivary Calcium and Phosphorus 
Composition Differ Significantly in 
Caries-Free and Caries-Active Indi- 
viduals? 

By Hermann Becks and W. W. Warn- 
WRIGHT 


Sativary analyses of ninety carefully 
selected, caries-free persons between the ages 
of 11 and 53 years and 108 caries-active be- 
tween the ages of 10 and 58 years revealed 
no significant differences between the groups 
on the basis of rate of flow and calcium and 
phosphorus content. It was found that ex- 
tremes of age and rate of flow influenced 
the calcium and phosphorus averages, re- 
gardless of the presence or absence of dental 
caries. In this extensive study, the authors 
conclude that the reported differences in 
calcium and phosphorus content of the 
saliva betweén caries-free and caries-active 
groups, on resting saliva, must be attributed 
to the variation in the selection of material, 
and their findings emphasize the lack of 
any relationship between salivary rate of 
flow and calcium and phosphorus content. 
—J. D. Res., 20:171-188, June 1941. 

James T. Ginn. 


Action of Actinomycetes-Like Organ- 
ism from Root Canals 
By Mary C. CrowLey 

Tms is a study of an actinomycetes-like 
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organism found in root canals. Seven strains 
of this organism were isolated in a beef in- 
fusion broth pH 7.4. These strains presented 
similar characteristics in that they were iso- 
lated with some difficulty, growing under 
partial anaerobic conditions and only in 
media enriched with body fluids. Smears 
made from colonies and broth cultures 
showed non-acid fast, gram-positive fine 
branching filaments. They formed branched 
mycelia with structures similar to the true 
Actinomycetes bovis. This organism is 
saprophytic, intraperitoneal animal inocula- 
tion failing to produce any lesion.—J. D. 
Res., 20:189-194, June 1941. 

James T. Ginn. 


Significance of Salivary Analyses upon 

Small Groups of Subjects 

By M. L. Deakins, V. D. Cueyne, B. G. 

Brissy and M. VANKESTEREN 

EIcHTEEN different chemical and bacterio- 
logic studies were made on twenty specimens 
of stimulated whole saliva taken from dif- 
ferent subjects. It was found that no defi- 
nite relation existed between any constit- 
uent studied and the rate of flow, either on 
the amount per cubic centimeter basis or on 
an amount per cubic centimeter per minute 
basis. When the samples were divided into 
“fast” and “slow” groups of eight cases 
each, eliminating four cases nearest the 
mean for the group of twenty, there was a 
significant difference between the rates of 
flow of total nitrogen and protein nitrogen, 
acid-neutralizing power, _base-neutralizing 
power, total buffer capacity, total solids, 
total bacteria and volume. The authors con- 
clude that this study emphasizes the diffi- 
culty of interpreting the results of salivary 
analysis in small groups, no matter how they 
are calculated—J. D. Res., 20:161-170, 
June 1941. 

James T. Ginn. 


Successful Treatment of Noma with 
Solution of Formaldehyde 
By Sm I. McMiLien 


Stx cases of noma successfully treated 
with a solution of formaldehyde are reported 
in children between the ages of 1 year and 
2 years. The disease is characterized by a 
foul, gangrenous, rapidly spreading ulcer 
with extensive destruction of tissue in and 
about the oral cavity, and early death. An 
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undiluted solution of formaldehyde was ap- 
plied to the ulcer daily, the treatment prov- 
ing successful in seven consecutive cases, 
which is rather remarkable, since the mor- 
tality rate is about go per cent. 

Since S. vincenti and B. fusiformis are the 
predominating organisms in tropical ulcer, 
noma, Vincent’s infection and sloughing 
phagedena, and formaldehyde has been used 
successfully in the treatment of tropical ulcer 
and noma, the author suggests that formal- 
dehyde might be of some value in treating 
certain cases of Vincent’s infection and hos- 
pital (sloughing) phagedena.—Am. J. Dis. 
Child., 62:590-595, September 1941. 

James T. Ginn. 


Radiosensitivity of Adamantinoma 
By H. T. 


In a review of the literature, the author 
concludes that the current theory that the 
adamantinoma is radioresistant is not sub- 
stantiated by these reports, nor is it borne 
out by his own clinical experience with this 
tumor. In nine cases of this tumor treated 
with roentgen rays or radon seeds, the tis- 
sues secured before and at varying periods 
after irradiation were compared and it was 
found that intensive interstitial and mod- 
erately high roentgen dosage caused marked 
regressive changes in these tumors, although 
the typical differentiated elements were not 
materially affected. In one case of the max- 
illa of the basal adenoid cystic type, almost 
complete destruction of the tumor was ob- 
served about one and one-half months after 
irradiation. Intensive irradiation resulted in 
slight clinical regression of the tumors in 
two cases. The author concludes that dif- 
ferentiated tumors of this type are highly 
radioresistant, while undifferentiated tumors, 
such as the basal cell type, are comparatively 
radiosensitive-—Chinese M. ]., 59:497-507, 
June 1941. 

James T. Ginn. 


Herpes Labialis After Sulfapyridine 
and T.A.B. Therapy 
By C. E. Van Rooynen, A. J. Ruopes and 
A. C. 
Tue authors review the subject of herpes, 
pointing out that all of the various herpetic 
outbreaks in man (except herpes zoster), 
which are known under a variety of names, 
have one common virus. They also point 


out that aphthous ulcers in the mouth are 
caused by the herpes virus which is com- 
monly found in the saliva. 

Twenty-seven patients developed herpes 
after a course of sulfapyridine (25 gm. in 
four days) followed by typhoid-paratyphoid 
vaccine shock. As the vaccine or sulfa- 
pyridine alone did not have the effect, it is 
concluded that the sulfapyridine enhances 
the herpetogenic effect of protein shock. 
Additional evidence demonstrates the oc- 
currence of herpes virus in saliva, especially 
in the winter months.—Brit. M. J., 2:298, 
August 21, 1941. 

Bast G. Brissy. 


Influence of the Formative Dental Or- 
gans on the Growth of the Bones of 
the Face 
By L. W. Baker 


IN experiments conducted on young rats, 
cats and pigs, various tooth germ crypts 
were aspirated unilaterally. An arrest of the 
development of the facial bones on the side 
where and in the direction in which the 
removed teeth would normally have grown 
could be demonstrated in each case. Hence, 
the erupting teeth. play an important rdle 
in the growth and normal building of the 
facial skeleton, and influence profoundly the 
structure of the cranial base. Any condition 
retarding the developing dentition, such as 
deficiency disease, endocrine disturbance or 
serious childhood disease, may be considered 
a force tending toward deformity of the face 
and jaws——Am. J. Orthodontics, 27:489, 
September 1941. 

H. B. McCautey. 


Acute Infectious Gingivostomatitis 
By T. F. McNarr Scott, A. J. STercMAN 
and J. H. Convey 


Metuops for the isolation of the herpes 
simplex virus in the saliva, for the determin- 
ation of the development of antibodies in the 
blood and for bacteriologic studies, were 
employed in twenty-one cases of “acute in- 
fectious gingivostomatitis.” Its etiology is 
clarified by the isolation of the virus of 
herpes simplex from the mouths of the pa- 
tients and by the development of herpes 
neutralizing antibodies in their blood during 
convalescence. The clinical picture of an 
acute systemic infection characterized by 
fever, irritability, soreness of the mouth, red- 
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ness and swelling of the gums, oral fetor 
and regional lymphadenopathy is indicative 
of primary herpetic stomatitis. The descrip- 
tive terms “catarrhal,” “aphthous,” “ulcera- 
tive,’ and “membranous,” employed in the 
usual classification of stomatitis, apply to 
different degrees of severity of the herpetic 
lesion. It is suggested that the term “her- 
petic stomatitis” be applied to this common 
gingivostomatitis. The primary disease is the 
stomatitis of young children, which is usu- 
ally accompanied by constitutional symp- 
toms which do not always parallel in severity 
the oral lesions. The recurrent disease may 
occur at any age, after a primary infection 
with herpes, and is analogous to recurrent 
herpes of the lips and elsewhere. The local 
lesion may be severe, but, as a rule, the con- 
stitutional symptoms are mild, if present at 
all. 

Infection spreads readily through a sus- 
ceptible population. The evidence suggests 
possible sources of endemic foci with special 
reference to mothers.—J.A.M.A., 117:999- 
1005, September 20, 1941. 

J. Epwarp 


Cause and Control of Shrinkage Poros- 
ity in Inlay Casting 

By Joun L. Witson 

FUNDAMENTAL principles of metallurgy in- 
volved in casting are discussed, with explan- 
ations of alloys, dendritic structure and cool- 
ing curves. Dendrites begin their formation 
in the upper temperatures of the cooling 
range and continue growing as the tempera- 
ture is lowered. If molten metal is not avail- 
able to complete the formation of crystals, 
voids are formed and shrinkage porosity is 
produced. 

Photomicrographs illustrate porous and 
non-porous castings. Suggestions for supply- 
ing molten metal to the areas freezing last 
are given. The simplest method is the use 
of a sprue about 5 mm. in length and of 12 
or 14 gage wire. The surface tension of the 
gold prevents any molten gold from falling 
into the sprue hole. If a medium size sprue 
is used, a reservoir should be made. Pre- 
caution should be taken to use a large reser- 
voir; for, if it is too small, metal will be 
drawn from the casting and thus a porous 
condition be produced around the base of 
the sprue.—D. Digest, 47:9, September 1941. 

Rapu W. Puittips. 
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Rontgenologische Kontrolle pulpachi- 
rurgisch behandelter Milchzahne (X- 
Ray Control of Deciduous Teeth with 
Root-Canal Treatment) 


By Bircer Ostman and Harotp TuyBERG 


Tuis investigation covers x-ray findings on 
the surrounding tissues after partial pulp- 
otomy of 1,055 deciduous molars. Only 
teeth with vital, intact or superficially in- 
flamed pulps were subject to treatment. In 
most cases, the pulp was devitalized and 
the drugs employed were chloramin, 30 per 
cent hydrogen peroxide and eugenol. The 
compounds used as sealing paste consisted 
of liquid of olein plus zinc oxide and xero- 
form or eugenol plus zinc oxide and xero- 
form. 

Of the 1,055 teeth that were studied, 979, 
or 92.3 per cent, gave no evidence of peri- 
apical inflammation at the beginning of 
treatment. In this group, 54.4 per cent re- 
mained satisfactory from a roentgenologic 
point of view during the period of investiga- 
tion, while 42.4 per cent were considered 
unsuccessful. A small group, 3.2 per cent, 
showed inflammation at some intermediary 
x-ray check-up, but gave evidence of healing 
at a later date. Seventy-six of the 1,055 
teeth showed pathologic changes in the 
pericementum at the beginning of the treat- 
ment. Forty of these, or 52.6 per cent, did 
not show any improvement, 14.5 per cent 
did, and in 32.9 per cent healing was com- 
plete. A group of 297 of the treated teeth, 
or 28.2 per cent, revealed resorption proc- 
esses in the root canal, indicating chronic 
inflammation of the remaining pulp.—Acta 
Odontol. Scandinav., 3:3, June 1941. 

Finn BRuDEVOLD. 


Comparison of Dental Caries on Buccal 
and Proximal Surfaces of Premolar 


Teeth 
By J. M. Dunninc 


Hyatr’s figures on 12,645 employes of a 
large insurance company covering the entire 
age range from 17 to 60 years, and a wider 
range in economic and in social status, were 
used. The measure of incidence of caries 
per hundred tooth surfaces was based en- 
tirely on the teeth actually present in the 
mouth, as regards both the number of lesions 
found and the number of tooth surfaces 
present at the time of the examination. In 
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the groups, proximal premolar caries oc- 
curred almost entirely before the age of 34, 
and buccal, hence by inference cervical, pre- 
molar caries steadily throughout the entire 
age range of the study.—/]. D. Res., 20:195- 
201, June 1941. 

J. Epwarp Gizpa. 


Some Factors in Secretion by Submaxil- 
lary Glands of Cats 
By J. H. Wits 


In a study of the effects of chorda tym- 
pani stimulation upon the secretory response 
of the submaxillary glands of cats, it was 
found that a stimulation frequency of nine 
shocks per second from a thyratron resulted 
in a higher initial salivary output and better 
maintenance of output rate than when any 
other frequency was employed. Continued 
stimulation of the gland gave changes in the 
rate of secretion analogous to muscle ten- 
sion changes under like conditions. Injec- 
tion of pilocarpine caused a greater flow of 
saliva for a given blood flow than did chorda 
stimulation. This may explain the loss of 
potassium from the gland observed during 
secretion after pilocarpine administration. 
At rates below 0.03 cc. per minute, the po- 
tassium concentration of the saliva was rap- 
idly increased—Am. J. Physiol., 134:441, 
October 1941. 

H. B. McCautey. 


Unspezifische Allgemeinsymptome bei 
chronischer dentaler Infektion (Non- 
Specific Systemic Symptoms Associ- 
ated with Chronic Dental Infection) 
By Sopuus BuccE 


Curonic apical paradentitis may have a 
distinctly deleterious effect upon the whole 
organism and affect the mechanism of vege- 
tative regulation as well as the new forma- 
tion of blood. Several hundred patients suf- 
fering from chronic apical paradentitis were 
examined as to temperature, pulse rate, 
sedimentation rate, total leukocyte count, 
Schilling’s differential blood counts, hemo- 
globin and body weight. Thirty cases are 
presented to demonstrate certain pathologic 
changes which are reduced or disappear 
after extraction of the infected teeth. There 
seems to be an individual combination of 
positive symptoms in every patient, differ- 
ing with respect to the quality and strength 


of the pathologic reactions. There may be a 
reactive increase of symptoms in connection 
with defocalization. This is most markedly 
shown by changes in temperature, total leu- 
kocyte counts, Schilling’s differential blood 
counts and sedimentation rate—Acta Odon- 
tol. Scandinav., 3:33, June 1941. 
Finn BruDEvo_p. 


Rickets 

By Meyer Econatz 

Eviwence of rickets in infants may be ob- 
served clinically before the fourth or fifth 
month after the onset of the disease. Im- 
portant signs are enlargement of the head, 
beading of the ribs, shrinking and distortion 
of the thorax, enlargement of the abdomen, 
swelling of the wrists and ankles and curv- 
ing of the long bones. Eruption and devel- 
opment of the teeth are usually retarded. 
The deciduous teeth may be normal, but the 
permanent teeth often exhibit enamel of 
poor quality, predisposed to caries. Teeth 
affected are small, comparatively soft, dis- 
colored and easily broken. The effects are 
consistently found in teeth which are in the 
process of formation during the period of 
the disease. There is no conclusive evidence 
that rickets is a factor in dental decay. 
Field and laboratory studies indicate a pos- 
sible relationship between rickets and hypo- 
plasia of enamel, and between rickets and 
malocclusion, especially class I (Angle).— 
Am. J. Orthodontics, 27:379, July 1941. 

H. B, McCautey. 


Actinomyces of the Human Mouth 
By Bast. G. Brissy and Hormes T. 
KNIGHTON 


INVESTIGATION on the occurrence of 
branched organisms from the mouth indicate 
that the present types of classification are 
inadequate. Examination of smears failed 
to reveal any branched organisms. Cultur- 
ally, numerous branched and_ clubbed 
aerobic organisms were demonstrated. Oc- 
casionally, similar types were found anaero- 
bically. No attempt was made to classify 
these forms, but the aerobic organisms 
showed definite morphologic similarity to 


A. bovis.—J. Infect. Dis., 69:148, Septem- 


ber-October 1941. 
A. PEARSON. 
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ANNOUNCEMENTS must be received by the fifth day of the month 
in order to be published in the forthcoming issue of THE JouRNAL. 


CALENDAR OF MEETINGS 


AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF Orat Diacnosis, New York, 
N. Y., November 13-14. 

AMERICAN ASSOCIATION OF ORTHODONTISTS, 
New Orleans, La., March 16-19, 1942. 
Cutcaco Dentat Society Mipwinter MEET- 

inc, February 23-26, 1942. 

Dattas Mipwinter Cuinic, Dallas, 
Texas, January 26-28, 1942. 

District oF CoLtumBiA DentTAL Society, sec- 
ond and fourth Tuesdays in each month 
from October to June at the United States 
Public Health Service Auditorium, W:«sh- 
ington. 

DENTAL ProtectTivE AssociaTION, Chicago, 
Ill., December 15. 

Denver DentAat AssociaTION, Denver, Colo., 
January 25-28, 1942. 

Five State Post GrapuaTte Cxiinic, Wash- 
ington, D. C., March 8-12, 1942. 

Great Lakes Society oF ORTHODONTISTS, 
Ann Arbor, Mich., November 3-4. 

MipconTinent DentAt Concress, St. Louis, 
Mo., November 17-19. 

NationaAL Boarp oF Dentat EXAMINERS, 
December 1-2. 

Universiry or NepsraskA DentaL ALUMNI 
Association, Lincoln, November 14-15. 
GreaTeR New York Dentat Meetinc, New 

York, December 1-5. 

Norta Attantic OrtHopontic SocIETY, 
New York, N. Y., January 21, 1942. 

OpontoLocicaL Society OF WESTERN PENN- 
SYLVANIA, Pittsburgh, November 11-13. 

Pan AMERICAN ODONTOLOGICAL ASSOCIATION, 
New York, N. Y., December 3. 

GreATER ANNUAL MEETING, 
February 3-6, 1942. 


STATE SOCIETIES 


November 
Ohio, at Columbus (10-12) 
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December 
Florida, at Hollywood (8-10) 


March 
Minnesota, at St. Paul (3-5) 


STATE BOARDS OF DENTAL 
EXAMINERS 

California, at San Francisco, December 
15. Kenneth I. Nesbitt, 515 Van Ness Ave., 
San Francisco, Secretary. 

Connecticut, at Hartford, November 25- 
29. Clarence C. Brooks, New London, Re- 
corder. 

Iowa, at Iowa City, December 15-19. 
Harry G. Bolks, Sioux City, Secretary. 

Minnesota, at Minneapolis, December 15- 
20. Elmer J. Sundby, 805 Medical Arts 
Bldg., Duluth, Secretary. 

New Jersey, December 8-13. Walter A. 
Wilson, 150 E. State St., Trenton, Secretary. 

Pennsylvania, at Philadelphia and Pitts- 
burgh, December 9-13. Reuben E. V. Mil- 
ler, 61 N. grd St., Easton, Secretary. 

Texas, at Houston, December 8-11. B. 
Carl Holder, 1009 Nixon Bldg., Corpus 
Christi, Secretary. 

Wisconsin, at Milwaukee, December 15- 
19. S. F. Donovan, Tomah, Secretary. 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF ORAL DIAGNOSIS 
Tue eighth annual congress of the Ameri- 
can Association for the Advancement of 
Oral Diagnosis will be held in New York, 
N. Y., November 13-14, at the New York 
Academy of Medicine. The papers, discus- 
sions and exhibits will cover oral diagnosis 
with special attention to the basic sciences. 
Members of the medical and the dental pro- 
fessions in the United States and countries 
of the Western Hemisphere are invited to 
attend and can obtain programs by com- 
municating with the secretary. 
H. Justin Ross, Secretary, 
515 Madison Ave., 
New York, N. Y. 
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AMERICAN ASSOCIATION OF 
ORTHODONTISTS 
THE 1942 meeting of the American Asso- 
ciation of Orthodontists will be held at the 
Roosevelt Hotel, New Orleans, La., March 
16-19, 1942. This will be a pan American 
congress. An invitation is extended to ortho- 
dontists in Central and South America. 
Max E. Ernst, Secretary, 
1250 Lowry Medical Arts Bldg., 
St. Paul, Minn. 


CHICAGO DENTAL SOCIETY 
MIDWINTER MEETING 
THe 1942 Midwinter Meeting of the 
Chicago Dental Society will be held at the 
Palmer House, February 23-26. 
Gtenn E. Cartwricnt, President. 


DALLAS MIDWINTER DENTAL CLINIC 


Tue Dallas Midwinter Clinic, sponsored 
by the Dallas County Dental Society, will 
hold its fifteenth annual meeting in the 
Hotel Adolphus, Dallas, Texas, January 26- 
28, 1942. The following clincians will pre- 
sent a three-day study course: Sanford M. 
Moose, San Francisco, Calif.; subject: “Oral 
Surgery and Diagnosis.” Ernest R. Granger, 
Mt. Vernon, N. Y.; subject: “Operative 
Dentistry.” R. O. Schlosser, Chicago, IIl.; 
subject: “Denture Prosthesis.”” Members of 
the Dallas County Dental Society will pre- 
sent table clinics. The fee for the full three- 
day course, including the dinner, is $15. All 
members of the American Dental Association 
are invited. 1942 membership cards should 
be presented on registration. 

Puetps J. Murpuey, Chairman, 
Publicity Committee, 
Fairmount and Welborn Sts., 
Dallas, Texas. 


DENTAL PROTECTIVE ASSOCIATION 


Tue annual meeting of the Dental Protec- 
tive Association of the United States will be 
held at the Palmer House, Chicago, Decem- 
ber 15, at 4 p.m. All members are urged 
to be present. 

E. W. Eutot, Secretary, 
55 E. Washington St., 
Chicago, III. 


DENVER DENTAL ASSOCIATION 
THE next meeting of the Denver Dental 
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Association will be held at the Shirley Savoy 
Hotel, Denver, January 25-28, 1942. 
Ausert P. Horton, Director, 
206 Metropolitan Bldg., 
Denver, Colo. 


FIVE STATE POST GRADUATE CLINIC 
Tue annual Five State Post Graduate 
Clinic of the District of Columbia Dental 
Society will be held at the Mayflower Hotel, 
Washington, D. C., March 8-12, 1942. 
Wim D. Curtis, Chairman, 
Publicity Committee. 


GREAT LAKES SOCIETY OF 
ORTHODONTISTS 
Tue Great Lakes Society of Orthodontists 
will meet November 3-4 at Ann Arbor, 
Mich. 
Ricuarp E. Barnes, Secretary, 
1704 Republic Bldg., 
Cleveland, Ohio. 


MIDCONTINENT DENTAL CONGRESS 
Tue Midcontinent Dental Congress will 
be held in St. Louis, Mo., November 17-19. 
Vat H. Frepericu, Chairman, 
Exhibit Committee, 
Arcade Bldg., 
St. Louis, Mo. 
NATIONAL BOARD OF DENTAL 
EXAMINERS 
Tue National Board of Dental Examiners 
will hold its next session for the examination 
of candidates in Parts I and II, December 
1-2, in schools where there are five or more 
candidates. For further information and ap- 
plication blanks, address 
Morton J. Lorn, Secretary, 
66 Trumbull St., 
New Haven, Conn. 


UNIVERSITY OF NEBRASKA DENTAL 
ALUMNI ASSOCIATION 
Tue University of Nebraska Dental 
Alumni Association will hold its annual 
homecoming meeting November 14-15 at 
the college, with various lectures, demonstra- 
tions and clinics by the faculty and guest 
speakers. Pittsburgh vs. Nebraska football 
game Saturday afternoon. 
Ratpu L. Irevanp, Secretary, 
College of Dentistry, 
Lincoln. 
GREATER NEW YORK DENTAL 


MEETING 
Tue Greater New York Dental Meeting 
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will be held December 1-5 at the Hotel 
Pennsylvania, New York. 
Wa ter A. Quinn, Chairman, 
Press & Publication, 
Room 106A, 
Hotel Pennsylvania, 
New York. 


NORTH ATLANTIC ORTHODONTIC 
SOCIETY 
Tue fourteenth semi-annual meeting of 
the North Atlantic Orthodontic Society will 
be held January 21, 1942, in the Hotel Penn- 
sylvania, New York, N. Y. Members of the 
dental and medical professions are invited. 
A. G. Kramer, Secretary, 
1111 E. 15th St., 
Brooklyn, N. Y. 


ODONTOLOGICAL SOCIETY OF 
WESTERN PENNSYLVANIA 
THE annual meeting of the Odontological 
Society of Western Pennsylvania will be 
held November 11-13 at the William Penn 
Hotel, Pittsburgh. 
W. Earte Craic, Secretary, 
206 Jenkins Bidg., 
Pittsburgh. 


PAN AMERICAN ODONTOLOGICAL 
ASSOCIATION 
THE next annual dinner meeting of the 
Pan American Odontological Association 
will be held December 3 at 7 p.m., at the 
Hotel Pennsylvania, New York, N. Y. 
Howarp Bropsky, 
Executive Secretary, 
14 E. 81st St., 
New York, N. Y. 


GREATER PHILADELPHIA ANNUAL 
MEETING 
Tue Greater Philadelphia Annual Meet- 
ing, which will be a combined meeting of 
the Pennsylvania State Dental Society and 
the Philadelphia County Dental Society, 
will be held February 3-6 at the Benjamin 
Franklin Hotel. 
ABRAM Couen, Chairman, 
Publicity Committee, 
269 S. 19th St., 
Philadelphia, Pa. 


FLORIDA STATE DENTAL SOCIETY 


Tue fifty-eighth meeting of the Florida 
State Dental Society will be held at the 
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Hollywood Hotel, Hollywood, December 8- 
10. 
P. Woon, Jr., Secretary, 
442 W. Lafayette St., 
Tampa. 
MINNESOTA STATE DENTAL 
ASSOCIATION 
Tue fifty-ninth annual session of the 
Minnesota State Dental Association will be 
held in the Municipal Auditorium, St. 
Paul, March 3-5, 1942. 
L. M. Crutrennen, Secretary, 
498 Lowry Medical Arts Bldg., 
St. Paul. 


OHIO STATE DENTAL SOCIETY 
THE seventy-sixth annual meeting of the 
Ohio State Dental Society will be held at 
the Neil House, Columbus, November 10- 
12. All A.D.A. members are invited. 
Epwarp C., Secretary, 
255 E. Broad St., 
Columbus. 


BOARD OF DENTAL EXAMINERS OF 
CALIFORNIA 
Tue next examination to be conducted by 
the Board of Dental Examiners of Cali- 
fornia for a license to practice dentistry in 
California will be held in San Francisco 
commencing December 15 at the Physicians 
and Surgeons College of Dentistry for the 
theory portion of the examination and at 
the University of California, College of 
Dentistry for the practical portion of the 
examination. All credentials must be in the 
office of the Secretary at least twenty days 
prior to the date of the examination. Ad- 
dress all communications to 
KennetH I. Nessrtt, Secretary, 
515 Van Ness Ave., 
San Francisco. 


THE CONNECTICUT DENTAL 
COMMISSION 
Tue Connecticut Dental Commission will 
meet in Hartford, November 25-29, for the 
examination of applicants for license to prac- 
tice dentistry and dental hygiene and to 
transact any other business proper to come 
before it. Applications should be in the 
hands of the recorder at least ten days be- 
fore the meeting. For application blanks 
and further information, apply to 
Crarence G. Brooks, Recorder, 
New London. 
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IOWA STATE BOARD OF EXAMINERS 

Tue Iowa State Board of Examiners will 
hold its next examination in Iowa City, 
December 15-19, for those desiring a license 
as dentist or as dental hygienist. Address 
Harry G. Bolks, secretary of the board, Sioux 
City, for instructions regarding registration 
for examination, etc. 


MINNESOTA STATE BOARD OF 
DENTAL EXAMINERS 
Tue Minnesota State Board of Dental 
Examiners will hold its next examination at 
the School of Dentistry, University of Min- 
nesota, Minneapolis, December 15-20. For 
information and application, address 
Eimer J. Sunpsy, Secretary, 
805 Medical Arts Bldg., 
Duluth. 


STATE BOARD OF REGISTRATION AND 

EXAMINATION IN DENTISTRY 

OF NEW JERSEY 
Tue State Board of Registration and Ex- 
amination in Dentistry of New Jersey will 
hold its annual examinations commencing 
December 8 and continuing for five days 
thereafter. On application to the secretary, 
a copy of the requirements and rules, in- 
struction sheet and preliminary application 
will be forwarded. Any person desiring to 
become a candidate must file the prelim- 
inary application blank, together with the 
examination fee of $25 on or before Sep- 
tember 1. 
Wa ter A. Witson, Secretary, 
150 E. State St., 
Trenton. 


DENTAL COUNCIL AND EXAMINING 
BOARD OF THE COMMONWEALTH 
OF PENNSYLVANIA 

Tue Dental Council and Examining Board 
of the Commonwealth of Pennsylvania will 
conduct examinations in Philadelphia and 
Pittsburgh, December 9-13. For information 
and application blanks, address the De- 
partment of Public Instruction, Bureau of 
Professional Licensing, Dental Division, 
Harrisburg. 

Revusen E. V. Miter, Secretary, 
61 N. Third St., 
Easton, Pa. 


TEXAS BOARD OF EXAMINERS 
Tue Texas Board of Dental Examiners 
will. hold its next examination December 
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8-11 in Houston. Application must be filed 
at least ten days prior to date of examina- 
tion. For further information, address 
B. Cart Horner, Secretary, 
1009 Nixon Bldg., 
Corpus Christi. 


STATE OF WISCONSIN BOARD OF 
DENTAL EXAMINERS 
Tue next examination will be held De- 
cember 15-19 at Marquette University 
Dental School, Milwaukee. Applications and 
information may be had by writing to the 
secretary. Applications and required fee 
must be in the secretary’s office by De- 
cember 5. 
S. F. Donovan, Secretary, 
Tomah. 


SOCIETY OF THE NEW YORK 
HOSPITAL LEWIS CASS LEDYARD, JR., 
FELLOWSHIP 

Tue Lewis Cass Ledyard, Jr., Fellowship 
was established in 1939 by a gift from Mrs. 
Lewis Cass Ledyard, Jr., in memory of her 
husband, a governor of the New York Hos- 
pital. The income, amounting to approxi- 
mately $4,000 annually, will be awarded to 
an investigator in the fields of medicine and 
surgery, or in any closely related field. The 
recipient will be required to submit reports 
of his work under the fellowship, either at 
stated intervals or at the end of the academic 
year. The research work is to be carried on 
at the New York Hospital and Cornell 
Medical College. The fellowship will be 
available July 1 at the beginning of the 
academic year. Applications for the year 
1942-1943 should be in the hands of the 
committee by December 15. It is expected 
that the award will be made by March 15, 
1942. Application for this fellowship should 
be addressed to the Committee of the Lewis 
Cass Ledyard, Jr. Fellowship, the Society 
of the New York Hospital, 525 E. 68th St., 
New York, N. Y. 


DENTAL SUPPLIES FOR GREAT 
BRITAIN AND CHINA 

Tue United States Section of the Inter- 
national College of Dentists is sponsoring a 
movement to aid the dentists of Great Brit- 
ain and China by providing them with badly 
needed supplies, instruments and _ small 
equipment used in the practice of dentistry. 
These will be collected and sent abroad by 
the Medical and Surgical Relief Committee 
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of America. Any member of the dental pro- 
fession or dental trade who can aid in this 
movement by contributions of such material 
is asked to communicate with Mrs. Rodgers 
Balcom, executive chairman of the Medical 
and Surgical Relief Committee of America, 
420 Lexington Ave., New York, N. Y. 
Evmer S. Best, Registrar, 
Medical Arts Bldg, 
Minneapolis, Minn. 
BRONX HOSPITAL VOLUNTEERSHIPS 
Tue Dental Department of the Bronx 
Hospital offers a number of volunteerships 
to recent graduates in dentistry in the fol- 
lowing branches: oral surgery and anes- 
thesia; surgical pyorrhea; orthodontia; root 
canal therapy, and operative dentistry. Those 
offering satisfactory credentials indicating 
their interest in the clinical study of dental 
surgery as a health problem will receive con- 
sideration. Address applications to the Den- 
tal Department, Bronx Hospital, Fulton Ave. 
at 169th St., Bronx, New York. Appoint- 
ments will begin in July. 
Wurze1, Director, 
Dental Department. 


CARNEGIE FELLOWSHIPS FOR 
RESEARCH AND GRADUATE WORK 
IN THE DENTAL SCIENCES 

Awep by the Carnegie Corporation, the 
School of Medicine and Dentistry of the 
University of Rochester offers scholarships 
paying $1,200-$1,800 per annum to well- 
trained dental graduates who are interested 
in research or who desire special training 
in the basic medical sciences as an aid to 
dental teaching or practice. A few fellow- 
ships also offer part-time training in oral 
surgery. On appointment, the applicant is 
given the title of Carnegie Dental Fellow 
and, according to his interest, works as a 
graduate student in one of the departments 
of the medical schools. Here, excellent lab- 
oratory facilities, adequate direction and 
close contact with various investigations re- 
lated to medicine and dentistry help his 
research and study. Fellows are encouraged 
to attend medical classes, seminars and staff 
meetings and, when opportunity presents it- 
self, to participate in class instruction and 
scientific meetings. Contact with the prob- 
lems of clinical dentistry may be maintained 
through the Oral Surgery Clinic of the 
Strong Memorial Hospital and the Rochester 
Dental Dispensary. With the approval of the 
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Graduate Council of the university, Fellows 
may prepare themselves for the degree of 
M.S. or Ph.D. Application should be made 
to 
Georce H. Dean, 
School of Medicine and Dentistry, 
Rochester, N. Y. 


POSTGRADUATE COURSE IN PRACTICE 
MANAGEMENT, SCHOOL OF DENTAL 
AND ORAL SURGERY, COLUMBIA 
UNIVERSITY 

Tue School of Dental and Oral Surgery, 
Columbia University, offers a course in 
practice management for qualified graduates 
in dentistry under the direction of George 
Wood Clapp, D.D.S., October 7, 9, 14 and 
16 and November 6, 13, 18 and 25. Admis- 
sion to the course is limited to members of 
the American Dental Association. For fur- 
ther information, address the assistant to the 
registrar, School of Dental and Oral Sur- 
gery, 630 W. 168th St., New York, N. Y. 


COLUMBIA UNIVERSITY SCHOOL OF 
DENTAL AND ORAL SURGERY 
REFRESHER COURSES 

CotumsBiA University School of Dental 
and Oral Surgery offers two short courses in 
periodontia for qualified graduates in den- 
tistry January 23 to May 22, 1942, and 
September 18, 1942, to January 15, 1943. 

A ten-day intensive course will include 
lectures, discussions, demonstrations and 
clinical practice. An extended course, one 
half day per week for two sesions, will in- 
cluded lectures, discussions and supervised 
technical treatment. Both courses will be 
conducted by Frank E. Beube, Isador Hirsch- 
feld, Harold J. Leonard (executive officer) 
and Arthur H. Merritt. 

The courses given at the School of Dental 
and Oral Surgery, Columbia University, are 
designed to be “refresher” courses; i.e., to 
bring practitioners abreast of modern under- 
graduate teaching in theory and practice in 
the subject. Admission to the course is 
limited to qualified graduates in dentistry 
who are members in good standing of the 
American Dental Association or recognized 
sectional organizations. In the case of 
foreign applicants, membership in the ap- 
plicants’ national dental organization is re- 
quired. 

Information can be obtained from the 
registrar, School of Dental and Oral Sur- 
gery, 630 West 168th Street, New York, N. Y. 
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UNITED STATES PATENTS APPLICABLE OR PERTAINING TO 
DENTISTRY ISSUED DURING AUGUST AND SEPTEMBER 


August 5 


. 2,251,501, ArTHUR E. Situ. Syringe 
ampoule. 

. 2,251,527, ArTHUR E. Smith. Syringe 
and ampoule. 

. 2,251,749, HerBert Manous. Dental ap- 
pliance. 

. 2,251,853, ABRAHAM JoTHY PANDIYAN. 
Toothbrush. 

. D-128,681, Luis L. Reinoxp. Design for 
a toothbrush. 

. D-128,685, Epwarp L. Cuort. Design 
for a dental brush. 


August 12 


. 2,251,986, Kart Apparatus 
and method for the administration of 
gases. 

. 2,251,996, D. Goxserc. Process 
for making anesthetic bases and inter- 
mediates. 

. 2,252,251, FREDERICK BREMNER COOPER. 
Rotary tooth cleaner. 

2,252,530, RayMonD LLEWELLYN SWEENY 
and Georce RicHarps. X-ray 
timing apparatus. 

. 2,252,575, E. Loncrettow. Sur- 
gical tool for cutting plaster casts. 


August 19 


. 2,252,713, SamueL D. Gotpserc. Local 
anesthetic intermediate and ‘process 
for manufacturing the same. 

. 2,252,798, Orin B. Arnotp. Dental 
forceps. 

2,252,935, Cart Emit Liepserc. Den- 
tistry jaw. 

. 2,253,132, Totren S. Matson. Dental 
instrument. 

. 2,253,143, Harry P. Dental 
aspirator. 

. 2,253,210, NicnHoras Psinaris. Gum 
massage device. 

. 2,253,222, JosepH Bertram. Pontic in- 
sert and dental bridge. 

. 2,253,259, Raymonp Wixson. Die for 
X-ray mount presses. 


August 26 


. 2,253,514, THomas W. Fisuer. Fountain 


toothbrush. 


. 2,253,910, Franz Luenz. Gum massage 


implement. 


September 2 


2,254,365, Epwarp E. GrirFitH. Con- 


vertible toothbrush. 


2,254,449, Ricnarp E. Rasmussen. In- 


jection syringe and protective sheath. ” 


. 2,254,556, Jay E. Wacner. Anatomical 


dental flask. 


2,254,638, Heiner Wrenanp. Method 


and apparatus for molding artificial 7 
teeth. 


. 2,254,854, Harotp V. O’ConneLL. An- 7 


esthetic administering device. 


. D-129,322, Watter S. Crowe. De- 


sign for a mouth mirror. 


September 9 


. 2,255,267, Huon G. Moran. Dental @ 


appliance. 


. 2,255,657, Hyman Freedman. Dental ; 
apparatus. 


September 16 


. 2,256,344, Pyungtoo William Lee. Pro- | 


cess of manufacturing nonshatterable ~ 
vitreous denture bases. 


September 23 


. 2,256,667, Crare M. Dorset. Tooth 


study model. 


. 2,257,050, Epwin R. Go.tprietp. Tim- 


ing apparatus for x-ray exposures. 


. 2,257,069, JosepH Dayton Peak. Or- 


thodontic bracket. 


September 30 


. 2,257,141, ArtHuR L. Waucu. Sur- 


gical knife. 


. 2,257,337, Donovan B. Grasie. Den- 


tal amalgamator. 


. 2,257,669, Witt1am H. Beckmann. Arti- 


ficial tooth and holder therefor. 


. 2,257,709, Louis P. Anperson. Dental 


appliance. 
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